























bo C: NEW! 

erful optimizing 
ler ever 


Why more than 600,000 
programmers worldwide are using 
TUrbo Pascal today 


Sieve benchmark 



TUrbo C 

Microsoft® 

C 

Compile time 

2.4 

13.51 

Compile and 
link time 

4.1 

18.13 

Execution time 

3.95 

5.93 

Object code 
size 

239 

249 

Execution size 

5748 

7136 

Price 

$99.95 

$450.00 


Benchmark run on an IBM PS/2 Model 60 using Turbo C version 
1.0 and the Turbo Linker version 1.0; Microsoft C version 4.0 and 
the MS overlay linker version 3.51. 




Technical Specifications 

S' Compiler: One-pass optimizing com¬ 
piler generating linkable object 
modules. Included is Borland’s high- 
performance Turbo Linker™ The object 
module is compatible with the PC- 
DOS linker. Supports tiny, small, com¬ 
pact, medium, large, and huge 
memory model libraries. Can mix 
models with near and far pointers. 
Includes floating point emulator 
(utilizes 8087/80287 if installed). 

S' Interactive Editor: The system 

includes a powerful, interactive full¬ 
screen text editor. If the compiler 
detects an error, the editor auto¬ 
matically positions the cursor approp¬ 
riately in the source code. 

S' Development Environment: A power¬ 
ful “Make” is included so that manag¬ 
ing Turbo C program development is 
highly efficient. Also includes pull¬ 
down menus and windows. 

S' Links with relocatable object modules 
created using Borland’s Turbo Prolog 
into a single program. 

S' Inline assembly code. 

S' Loop optimizations. 

S' Register variables. 

S' ANSI C compatible. 

S' Start-up routine source code included. 

S' Both command line and integrated 
environment versions included. 

S' License to the source code for Run¬ 
time Library available. 


Join more than 100,000 Turbo C 
enthusiasts. Get your copy of 
Turbo C today! 

Minimum system requirements: All products run on IBM PC, 
XT, AT, PS/2, portable and true compatibles. PC-D0S (MS-DOS) 
2.0 or later. 384K RAM minimum. Basic Telecom and Editor Tool¬ 
boxes require 640K. 

Borland International 

4585 Scotts Valley Drive, Scotts Valley, CA 95066 
Telephone; (408) 438-8400 Telex: 172373 




And because Turbo Pascal is the 
established worldwide standard, 
3rd party, independent non- 
Borland developers also offer an 
incredible array of programs for 
Turbo Pascal. Only $99-95! 


T lhe irresistible force behind 
Turbo Pascal’s worldwide 
success is Borland’s advanced 
technology. We created a com¬ 
piler so fast, that Turbo Pascal® is 
now the worldwide standard. And 
there are more tools for Turbo 
Pascal than for any other develop¬ 
ment environment in the world. 


You’ll get everything you 
need from TUrbo Pascal and 
its 5 Toolboxes 

Turbo Pascal and Family are 
all you’ll ever need to perfect pro¬ 
gramming in Pascal. 

If you’ve never programmed 
in Pascal, you’ll probably want to 
start with Turbo Pascal Tutor® 2.0, 
and as your expertise quickly 
grows, add Toolboxes like our 

• Database Toolbox® 

• Editor Toolbox® 

• Graphix Toolbox® 

• GameWorks® 
and our newest, 

• Numerical Methods Toolbox™ 


it Borland International’s 
Turbo Pascal took the pro¬ 
gramming world by storm. A 
great compiler combined 
with a good editor at an 
astounding price, the pack¬ 
age quickly came to be 
called, simply, Turbo—and 
has sold more than 500,000 
copies. 

Stephen Randy Davis , PC Magazine 

Language deal of the cen- 
tUty. PC Magazine 33 


For Scientists and Engineers: 
TUrbo Pascal Numerical 
Methods Ibolbox 

The Numerical Methods Tool¬ 
box is a complete collection of 
Turbo Pascal routines and pro¬ 
grams. Add it to your develop¬ 
ment system and you have the 
most comprehensive and power¬ 
ful numerical analysis capabil¬ 
ities—at your fingertips! 

The Numerical Methods Tool¬ 
box is a state-of-the-art mathemat¬ 
ical toolbox with these ten pow¬ 
erful features: 

S' Zeros of a function 
S' Interpolation 
S' Differentiation 
S' Integration 
S' Matrix Inversion 
S' Matrix Eigenvalues 
S' Differential Equations 
S' Least Squares 
S' Fourier Transforms 
S' Graphics 

Each module comes with pro¬ 
cedures that can be easily adapted 
to your own program. The Tool¬ 
box also comes complete with 
source code. So you have total 
control of your application. 

Only $99.95! 


























TUrbo Prolog: 

The Natural Language of 
Artificial Intelligence 


TUrl 

The most pow 
compi 



W T hether you’re a first-time 
\%j programmer or an expe- 
▼ f rienced one, Turbo Prolog’s 
natural implementation of Artifi¬ 
cial Intelligence soon shows you 
how to build expert systems, nat¬ 
ural language interfaces, custom¬ 
ized knowledge bases and smart 
information 
management 
systems. 


An affordable, fast, and 
easy-to-use language that 
will delight the newcomer 
... You experienced Prolog 
hackers will likewise be 
delighted, if not astonished, 
by the features and per¬ 
formance of the Turbo 
Prolog development 
environment. 

Turbo Prolog offers gener¬ 
ally the fastest and most 
approachable implementa¬ 
tion of that language. 

Darryl Rubin, AI Expert 35 


TUrbo Prolog and TUrbo C 
work hand-in-hand 

Turbo Prolog® interfaces per¬ 
fectly with Turbo C® because 
they’re both designed to work 
with each other. 

The Turbo Prolog/Turbo C 
combination means that you can 
now build powerful commercial 
applications using two of the 
most powerful languages 
available. 


TUrbo Prolog’s development 
system includes: 

S' A complete Prolog compiler that 
is a variation of the Clocksin and 
Mellish Edinburgh standard 
Prolog. 

S' A full-screen interactive editor. 

S' Support for both graphic and text 
windows. 

S' All the tools that let you build 
your own expert systems and 
AI applications with un¬ 
precedented ease. 


All Borland products are trademarks or registered trademarks ot Borland Interna¬ 
tional, Inc., or Borland/Analytica, Inc. Other brand and product names are trade¬ 
marks or registered trademarks of their respective holders. 

Copyright 1987 Borland International BI-1131 


How TUrbo Prolog’s new Tool¬ 
box adds 80 powerful tools 
and 8000 lines of source code 

In keeping with Borland tradi¬ 
tion, we’ve quickly added the 
new Turbo Prolog Toolbox™ to 
Turbo Prolog. 

With 80 tools and 8000 lines 
of source code that can easily be 
incorporated into your own pro¬ 
grams—and 40 sample programs 
that show you how to put these 
AI tools to work—the Turbo 
Prolog Toolbox is a highly intelli¬ 
gent, high-performance addition. 
Only $99.95! 


Ihrbo Prolog Toolbox 
features include: 

S' Business graphics generation: 
boxes, circles, ellipses, bar charts, 
pie charts, scaled graphics 
S' Complete communications pack¬ 
age: supports XMODEM protocol 
S' File transfers from Reflex,® dBASE 
III,® 1-2-3, "Symphony® 

S' A unique parser generator: con¬ 
struct your own compiler or query 
language 

S' Sophisticated user-interface design 
tools 

S' Contains 40 example programs 
S' Easy-to-use screen editor: design 
your screen layout and I/O 
S' Calculated fields definition 
S' Over 8,000 lines of source code 
you can incorporate into your own 
programs 


O ur new Turbo C generates 
| fast, tight, production- 
quality code at compilation 
speeds of more than 13,000 lines 
a minute! 

It’s the full-featured optimizing 
compiler everyone has been wait¬ 
ing for. 



Switching to TUrbo C, or 
starting with TUrbo C, you 
win both ways 

If you’re already programming 
in C, switching to Turbo C will 
make you feel like you’re riding a 
rocket instead of pedaling a bike. 

If you’re never programmed in 
C, starting with Turbo C gives you 
an instant edge. It’s easy to learn, 
easy to use, and the most efficient 
C compiler at any price. 

Only $99.95! 


a Turbo C does look like 
What We’ve All Been Writing 
For: a full-featured compiler 
that produces excellent 
code in an unbelievable 
hurry ... moves into a class 
all its own among full- 
featured C compilers ... 
Turbo C is indeed for the 
serious developer ... One 
heck of a buy—at any 


price. 


Michael Abrash, __ 
Programmer's Journal 3 5 















Tbrbo C, 
Tbrbo Basic, 
Tbrbo Pascal and 
Tbrbo Prolog: 
technical 
excellence 



££ Borland International’s Turbo Pascal, Turbo Basic 
and Turbo Prolog automatically identify themselves, by 
virtue of their ‘Turbo’ forenames, as superior language 
products with a common programming environment. 

The appellation also means to many PC users a ‘must 
have’ language. To us Turbo C looks like a coup for 
Borland. Garry Ray, PC Week 99 
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T urbo Basic® is the break¬ 
through you’ve been waiting 
for. The same power we 
brought to Pascal with Turbo 
Pascal has now been applied 
to BASIC with Turbo Basic. 

Compatible with BASICA, Turbo 
Basic is the high-performance, 
high-speed BASIC you’d expect 
from Borland. 

Basically, TUrbo Basic is 
all you need 

It’s a complete development 
environment which includes an 
incredibly fast compiler, an inter¬ 
active editor and a trace debug¬ 
ging system. It outperforms all its 
rivals, and because it’s compatible 
with BASICA, you probably 
already know how to use it. 

Includes a free MicroCalc 
spreadsheet complete with source 
code. Only $99.95! 


A technical look at Hirbo Basic 

0^ Full recursion supported 
S' Standard IEEE floating-point format 
[vf Floating-point support, with full 
8087 (math co-processor) integra¬ 
tion. Software emulation if no 
8087 present 

[vf Program size limited only by avail¬ 
able memory (no 64K limitation) 
0f VGA, CGA, and EGA support 
0^ Access to local, static, and global 
variables 

0^ Full integration of the compiler, 
editor, and executable program, 
with separate windows for editing, 
messages, tracing, and execution 
0^ Compile, run-time, and I/O errors 
place you in the source code 
where error occurred 
0^ New long integer (32-bit) data 
type 

0^ Full 80-bit precision 
0^ Pull-down menus 
0^ Full window management 


Telecom Toolbox is a complete 
communications package which 
takes advantage of the built-in 
communications capabilities of 
BASIC—use as is or modify. 

• Pull-down menus and windows 

• XMODEM support 

• VT 100 terminal emulation 

• Captures text to disk or printer 

• PhoneBook file 

• 300, 1200, 2400 baud support 

• Supports script files 

• Fast screen I/O 

• Supports most of XTalk’s 
command set 

• Manual dial and redial options 

Use Telecom Toolbox to embed 

communications capabilities into 
your own programs and/or build 
your own communications pack¬ 
age. Source code included for 
all Toolbox code and sample 
programs. Only $99.95! 


Hirbo Basic introduces 
its powerful new Telecom, Editor 
and Database Toolboxes 


For the dealer nearest you or to order by phone call 

( 800 ) 255-8008 

in CA (800) 742-1133 in Canada (800) 237-1136 


Editor Toolbox is all you need 
to build your own text editor or 
word processor. Includes source 
code for two sample editors. 

First Editor is a complete editor 
ready to include in your programs, 
complete with windows, block 
commands and memory-mapped 
screen routines. 

MicroStar™ is a full-blown text 
editor with a complete pull-down 
menu user interface, and gives you 

• Wordwrap 

• Undo last change 

• Auto-Indent 

• Find and Find/Replace with options 

• Set left/right margins 

• Block mark, move and copy 

• Tab, insert, overstrike modes, line 
center etc. 

Includes source code. 

Only $99.95! B , 113 , 


Database Toolbox means that 
you don’t have to reinvent the 
wheel each time you write new 
Turbo Basic database programs. 

0^ “Trainer” shows you how B+ 
trees work. (Simply key in 
sample records and you’ll see 
your index being built.) 

0^ Turbo Access instantly locates, 
inserts or deletes records in a 
database—using B+ trees. 

0^ Turbo Sort sorts data on single 
items or on multiple keys and 
features virtual memory 
management for sorting large 
data files. 


Source code included. 

Only $99.95! 


it Borland has created 
the most powerful version 
of BASIC ever. 

Ethan Winer, PC Magazine 33 
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I XQL offers all 
^ the performance and 

reliability you’ve come to 

expect from Btrieve, includ- 
ing LAN support, fault 
-X.. I % tolerance, comprehensive 

documentation and expert 

technical support for trouble- 
Jg free software development. 
Plus, you never pay royalties on 
your XQL applications. 

Put the latest innovation in SQL 
technology to work for you. 

Contact SoftCraft. 


XQL is a dramatic step forward 

in the history of SQL. It’s the one 
unique SQL solution that helps 
programmers break through to even 
higher levels of productivity. Power¬ 
ful yet easy to use, XQL minimizes 
your coding time and lets you focus 
on building better applications. 

XQL extends the power of 
Btrieve, SoftCraff’s high-perfor¬ 
mance file manager, by allowing ac¬ 
cess to multiple records at a time. It 
frees your application from physical 
file characteristics by providing true 
relational capabilities with data in¬ 
dependence, data descriptions, data 
integrity and security. 

XQUs three interface levels are 

a major advance in SQL technology. 
The first two levels, XQL primitives 


tor maximum 
efficiency or full 
SQL statements for 
maximum conve¬ 
nience, are callable 
subroutines from 
BASIC, Pascal and C. The third 
level lets you enter SQL statements 
interactively without ever having 
to write a program. 

XQUs extensive DBMS fea¬ 
tures let you access data by name. 
Field order is independent of physi¬ 
cal location within the Btrieve 
record. Only records that pass your 
restrictions are returned—in the sort 
order you specify. Fields can be com¬ 
puted from other fields or constants. 
And you can manipulate composite 
records built from multiple, joined 
Btrieve files. 


SoftCraft 


ANOVELLCOMPANY 

P.O.Box9802, #917 
Austin, Texas 78766 
(512)346^8380 Telex 358 200 


XQL, $595; Btrieve , $245; multiuser Btrieve, $595. XQL requires Btrieve and 
PC-DOS or MS-DOS 2.X or 3.X. XQL is a trademark and Btrieve is a registered trademark of SoftCraft , Inc. 
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LANs: Toward OS/2 


58 


Model 80: Performance , Potential 138 


An Architecture Redefined 


202 


PORTRAITS OF THE PERSONAL SYSTEM/2 

WHAT IBM DID RIGHT AND WRONG, PAKT/2 / WILL FASTIE 

This dedicated PS/2 issue begins with overview and opinion: a seasoned systems professional scrutinizes the PS/2’s key elements. 

46 

AN ARCHITECTURE REDEFINED / DAVID METHVIN 

IBM cleans the slate with the Micro Channel Architecture. Radical in design, it preserves a high degree of software compatibility. 

58 

VGA: EVOLUTIONARY HALF-STEP / JOHN T. COCKERHAM 

The Video Graphics Array, the graphics subsystem in Models 50,60, and 80, will disappoint those hoping for a dramatic advancement. 

74 

MODEL 30: APART FROM THE FAMILY / TED MIRECKI 

Lacking the Micro Channel and the VGA, the 8086-based Model 30 is a distant cousin to the other members of the new family. 

92 

MODELS 50 AND 60: NEW-GENERATION ATs / JIM SHIELDS 

Models 50 and 60 share AT proficiency and improve on it in almost every way. They offer users a choice of performance and capacity. 

110 

MODEL 80: PERFORMANCE AND POTENTIAL / STEVEN ARMBRUST and CAROLINE HALLIDAY 

The 80386-based Model 80 offers good performance now and stands poised for the advent of IBM’s expected Operating System/2. 

138 

PS/2: THE MARKET CONTEXT / MARJORY SPRAYCAR 

Considering a PS/2 purchase requires side-by-side comparisons with the competition—both in and out of the IBM product line. 

156 

THE CACHE FACTOR / MAXINE FONTANA 

With and without caching software, PS/2 machines are evaluated to gain a first look at IBM’s PS/2 performance strategy. 

168 

TWILIGHT OF DOS / JULIE ANDERSON 

While not the long-awaited “new-and-improved” operating system, DOS 3-3 offers some worthwhile features—if used carefully. 

180 

EMERGING 3270 COHERENCE / MARY DEWOLF 

Newly announced 3270 hardware and software signal IBM’s intention to create a coherent line of micro-mainframe products. 

194 

LANs: TOWARD OS/2 / DAVID METHVIN 

LAN products play an important role in the PS/2 family and provide an intriguing glimpse into future communications possibilities. 

202 
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Software Tools 

For Programmers & Non-Programmers 


Get ‘State of the Art’ performance 
and save valuable time with these 
high quality utilities! 

Opt-Tech Sort™ 

Opt-Tech Sort is a high performance Sort/Merge/Select 
utility. It can read, sort and write a file faster than most 
programs can even read the data. Example: 1,000 
records of 80 bytes can be read, sorted and a new file 
written in less than 10 seconds (IBM XT). Opt-Tech Sort 
can be used as a stand-alone program or called as a 
subroutine to over 25 different programming languages. 

All the sorting, record selection and reformatting facilities 
you need are included. A partial list of features includes: 
The ability to process files of any size. Numerous 
filetypes are supported including Sequential, Random, 
Delimited, Btrieve, dBASE II & III and many others. Up 
to 10 key fields can be specified (ascending or descend¬ 
ing order). Over 16 different types of data supported. 
Powerful record selection capability allows you to specify 
which records are to be included on your output. Record 
reformatting allows you to change the structure of your 
output record and to output special fields such as record 
numbers for use as indexes. 

MS-DOS $149. ★ NEW ★ Xenix $249. 


★ NEW * 
VERSION 


&TM 


* NEW ★ 
VERSION 


On-Line Help 

On-Line Help allows you to easily add “Help Windows” 
to all your programs. On-Line Help is actually two help 
packages in one. You get BOTH Resident (pop-up) and 
Callable Help Systems. 

The resident version allows you to add help to any 
system. Your Help System is activated when the “Hot 
Keys” that you specify are pressed. You can then chain 
between help windows in any manner you desire. 

The callable version allows you to easily display help 
windows from your programs. A simple call to the help 
system makes the window appear. The original screen 
is automatically restored when the help window is 
cleared. On-Line Help is callable from over 20 different 
languages. 

You have full control over the help window content, size, 
color and location. 

MS-DOS $149. Demo $10. (apply toward purchase). 

Scroll & Recall™ 

Scroll & Recall is a resident screen and keyboard 
enhancement. It allows you to conveniently scroll back 
through data that has gone off the top of your display 
screen. Up to 27 screens of data can be recalled or writ¬ 
ten to a disk file (great for documenting systems opera¬ 
tions). Also allows you to easily recall and edit your 
previously entered DOS commands without retyping. 
Scroll & Recall is very easy to use. It’s a resident utility 
that’s always there when you need it. MS-DOS $69. 

Visa, M/C, AMEX, Check, Money Order, COD 
or Purchase Orders accepted. 

To order or to receive additional information just call 
and receive immediate highly qualified attention! 

Opt-Tech Data Processing 

P.O. Box 678 — Zephyr Cove, NV 89448 
\_ (702) 588-3737 _ y 
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INTRODUCING 

PERISCOPE m 



Q uickly and thoroughly debug your soft¬ 
ware with this new real-time hardware 
breakpoint debugger. You’ll be amazed at how 
easily you track down the most elusive bugs! 


A new generation of debugging is 
here! Nowhere else can you 
invest less than $1000 and get the 
power of the new Periscope III 
board’s hardware breakpoints and 
real-time trace buffer! The same board 
works on both PC- and AT-class 
machines, so you don’t have to buy two 
boards just because you have two com¬ 
puter systems. 

Now almost anyone doing serious 
software development can afford the 
most powerful debugging tool available 
short of a $10,000 in-circuit emulator! 

Imagine the competitive edge this 
gives you when you’re developing com¬ 
mercial software. Think of the time 
you’ll have to devote to new develop¬ 
ment instead of debugging current 
software. 

■ Make real-time software solid. 

You can track down bugs in time- 
sensitive systems that can only be 
found when you’re running your pro¬ 
gram at full speed. 

■ Save lots of debugging time . You 11 

find those uninitialized pointers, inter¬ 
mittent errors, and other subtle bugs 
that would take too long to find with a 
software-only debugger. 

■ Optimize your code . Using the bus 
cycle information saved in the real-time 
trace buffer and Periscope’s high- 
resolution timer, you can find and 
eliminate the bottlenecks in your code. 

■ Explore your system . When you 
need to understand what’s going on in 
your system, you can examine it 
thoroughly with Periscope III. 

■ Features to whet your appetite. 

Periscope III is the most comprehen¬ 
sive, flexible, and easy-to-use product of 
its kind! Here are just a few of its 
features: 

• Set hardware breakpoints on up to 16 
ranges of memory and I/O ports 

• Qualify breakpoints with data values 
and a real-time pass counter 

• Don’t worry about zapping the 
Periscope software—the 64K of write- 


Periscope 


The new Periscope III board is extremely 
powerful, yet easy to use. Debug your pro¬ 
gram at full speed with its hardware break¬ 
points, then examine what’s happened in 
its large real-time trace buffer. You don’t 
have to worry about zapping Periscope’s 
code, because it’s in write-protected RAM! 


protected RAM protects it from runaway 
programs 

• Capture the last 8K bus events in the 
real-time trace buffer while your pro¬ 
gram is running at full speed; specify 
that the buffer capture only trigger 
events, if that’s all you need to see 

• Display the real-time trace buffer in 
any of three formats; position the trig¬ 
ger event at the top, center, or bottom 
of the buffer 

I Protect your investment . Order 
Periscope with confidence because it’s 
a proven product—it does its job and 
does it well. Periscope’s been on the 
market for over two years and it keeps 
getting better. The only debugger ever 
chosen Product of the Month by PC 
Tech Journal, Periscope is used daily by 
thousands of developers who depend 
on its flexibility and robustness. 

Under our 30-day money-back 
guarantee, you get your money back if 
Periscope doesn’t perform to your 
liking. There’s a full one-year warranty 
on the hardware. 

You get technical support and your 
first software update free of charge. We 


The 

PERISCOPE 


notify you of subsequent 
updates for which there’s a 
nominal charge, currently 
$ 20 . 

Once you learn Periscope’s 
commands, you can easily 
use any model. Only when 
extra commands are needed 
to deal with model-specific 
hardware (there are an additional dozen 
commands in Periscope III) are there 
any differences. 

You can always trade up to another 
model of Periscope for the difference in 
price plus a small fee, currently $10. 
With the release of Periscope III, there’s 
a model that fits virtually every 
developer’s needs and budget. 

Can you afford not to try 
Periscope? 

Ask current users about Periscope’s 
price/performance. They tell us that 
Periscope pays for itself in a matter of 
hours, and that they can’t live without 
it! 

Periscope III includes a board 
with 64K of protected program 
memory, hardware breakpoints, 

& a real-time trace buffer; a break¬ 
out switch; software; a 200-page 
manual; & a quick-reference card, 
all for $995 (8 MHz) or $1095 
(10 MHz). 

Note: Periscope III works on the IBM 
PC, XT, & AT, the Compaq 286, and 
other 100% compatible machines. 

Please call to confirm compatibility 
with your machine. 

Other models of Periscope include: 
Periscope I (Board & Switch) . . $345 

Periscope II (Switch). $175 

Periscope II-X (Software only) . $145 


Call toll free 
1-800-722-7006 
for more 
information 
or to order. 




MartrCord 


Company, Inc. 


14 BONNIE LANE 
ATLANTA, GA 30328 
404/256-3860 
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see\GA. 
it really is 

TqItp thie littlp fpct 



Take this little test. 

Look at the screen to the left and notice the sharpness of the characters. 
And the brightness of the colors. 

And the name of the standard. VEGA Deluxe™ 

This is the 640 x 480 high resolution graphics standard that IBM thought 
so highly of they decided to build it into their own new Personal System/2 
computers. 

But if you’ve already got a PC or compatible and a MultiSync monitor, 
then all you need is the $495 VEGA Deluxe card. 

The VEGA Deluxe is a standard that over 100,000 users have already 
adopted in their own PC systems. A standard that runs every piece of software 
written for CGA, MDA, Hercules and EGA. 

A standard that offers 640 x 480 and 
752 x 410 resolutions, with 16 colors 
from a palette of 64. And one that, with 
a free software upgrade from Video 
Seven, will run most future programs 
written for IBM’sVGA. 

Oh sure, the VEGA Deluxe uses 
advanced surface mount technology. (IBM thought that was a good idea, too.) 
And comes with a two year warranty. And has been the recipient of numerous 
awards for product excellence including Editor’s Choice from PC Magazine 
and the Ultimate Machine from PC Techjoumal. 

But don’t let that sway you. Instead, just come down to your nearest Video 
Seven dealer and see for yourself what high resolution really looks like. Or just 
call 1-800-238-0101 (in California, 1-800-962-5700) for more information. 

The VEGA Deluxe. It’ll open your eyes. 

Video Seven Inc., 46335 Landing Parkway, Fremont, CA 94538. 
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WHO YA GONNA CALL? 
BUGBUSTERS! 



This is how 
PROBE displays 
real-time trace 
data. Trace 
information 
includes C source 
code, assembly 
language and 
data which was 
read or written 
during instruction 
execution. 

PROBE software 
simplifies the 
display by tossing 
out prefetched but 
unexecuted gggj 
instructions. )Hfl| 


PROBE knows all 
about your local 
and complex 
variables. You can 
display and 
change an array 
of structures as 
easily as shown in 
this display. 


PROBE y s menu 
window means 
you do not have to 
look up debug 
commands in the 
manual. Entering 
the command 
name shows you 
command syntax. 


BP me COtfpare CONsole DElete Dir Dfla ECk EH it So 
Go IF IHIt INTerpt List LOftd LOOp flftcro HEmi hODuU 


(( Real-time source-level debugging of very large programs simply can’t be done 
without Atron’s AT PROBE ” 


Ed Oates , Director of PC Software Development , Oracle Corporation 


With AT PROBE’s real-time trace capability, program 
execution history is saved on-board, in real time. Once a 
hardware trap has occurred, PROBE displays the program 
execution in detail, including symbols and source code. Real¬ 
time trace can show you how out-of-range pointers got that 
way. And there’s really no other way to debug interrupt-driven 
code. 


T he good news with your new Microsoft 4.0 or Lattice* 
C compilers is that they’re providing more symbolic 
debugging information than ever. The bad news is you 
can’t fit your program, a software debugger and that monster 
symbol table into memory - at least at the same time. 

The great news is that Atron’s AT PROBE™ hardware- 
assisted software debugger not only has 1-MByte of onboard 
memory for debugger and symbol table, but it now supports 
local variables and complex data types. 

The AT PROBE is a debugging tool that plugs into your PC 
AT and monitors everything the processor is doing. In real 
time. 


AT PROBE OPTIMIZES THE OPTIMIZED 

When the job of bugbusting is done, your AT PROBE 
becomes a performance analyzer. So you can have both 
reliability and performance. So you can send only the best 
software into the field. 


REAL TIME DEBUGGING. 

SOONER OR LATER, YOU KNOW YOU’LL NEED IT. 

The AT PROBE’s hardware-assisted breakpoints trap on 
reading, writing, executing, inputting and outputting. On 
single or ranges of addresses, including particular variable 
values. All in real time. For a mere software debugger to 
attempt this, a 1 minute program would take 5 hours to 
execute. * 


CALL TODAY FOR YOUR FREE BUGBUSTING MANUAL 

Nine of the top ten software packages were debugged using 
Atron tools. Our complete tutorial on state-of-the-art bug¬ 
busting is yours, free. Full of examples and illustrations, it 
will show you how to become a bugbuster yourself. 

Call today. Bust bugs tomorrow. 


OPTIMIZED CODE - GOOD, BAD AND UGLY 

The good news is optimizing compilers generate 
very tight code. The bad news. The time to debug 
optimized code is inversely proportional to the quality 
of the optimizer. Figuring out how in the world you 
ended up somewhere gets ugly, fast. 


_ BUGBUSTERS 

A division of Northwest Instrument Systems, Inc 
20665 Fourth Street • Saratoga, CA 95070 
408/741-5900 

CIRCLE NO. 203 ON READER SERVICE CARD 
*Soon to be supported. Copyright © 1987 by Atron. AT PROBE is a trademark of Atron. IBM and Oracle own numerous registered trademarks. Adv. by TRBA. 
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DIRECTIONS 


WILL FASTIE 


Fragmenting the PC Market 

Does the PS/2 family create a new standard, 
or does it simply add to the confusion? 



C OMDEX/Spring was well-timed this 
year in relation to the April 2 an¬ 
nouncement of the IBM Personal 
System/2 family. Everyone had two 
months in which to ponder the signifi¬ 
cance of IBM’s new product line and 
its software to come. I fully expected to 
hear an overdose of opinion about PS/2 
and, particularly, about the yet-to-be- 
released Operating System/2 (OS/2). 

The minute I mentioned PS/2 at 
Comdex I was immediately asked my 
opinion about OS/2. From then on I 
heard a lot of grumbling and complain¬ 
ing and moaning and wailing and 
gnashing of teeth. Confusion and frus¬ 
tration are rampant; it’s worth taking a 
look at some of the issues involved. 

APPLICATIONS DEVELOPMENT 

Most people I spoke with at Comdex, 
both those in the industry and those 
from end-user companies, were full of 
questions about OS/2. Two major issues 
concern them: redevelopment or con¬ 
version of DOS applications for OS/2 
and the installation of multiple operat¬ 
ing environments within an enterprise. 
A secondary issue involves redevelop¬ 
ing applications for execution under 
the OS/2 Presentation Manager. 

Software companies uniformly 
complained about conversion to OS/2. 
Varying degrees of pain are associated 
with the conversion, depending on 
how the particular application is writ¬ 
ten. The greatest agony comes from 
tightly coded assembly language pro¬ 
grams, the least from well-behaved C 
programs (especially because C is the 
only high-level language that is cur¬ 
rently available for OS/2). 

Because of this pain, and the cost 
of performing the conversion, most 
software vendors wanted to know if 
they could simply hold off on OS/2 and 
force users to run the OS/2 compatibil¬ 
ity box, the facility that allows one MS- 
DOS 3.x application to operate within 
OS/2. Software companies also asked 


if OS/2 could be ignored because of 
(a) the predominance of DOS 3.x in 
the installed base and (b) the availabil¬ 
ity of the so-called “control programs” 
for 386 machines. 

OS/2 cannot be avoided and con¬ 
version is essential. Almost 10 million 
IBM and IBM-compatible desktop ma¬ 
chines have been sold to date. About 4 
million of them have either an 80286 
or an 80386 processor; 286 machines 
are currently the big seller. That means 
about 40 percent of the installed base 
and an even greater percentage of new 
machines will be OS/2-compatible. New 
applications will certainly exploit the 
facilities that the 286/386 and OS/2 
combination can deliver. Therefore, 
ignoring the new operating system 
would be long-term suicide. 

The opposing argument holds that 
even though 40 percent or more of the 
machines can run OS/2, most will not, 
opting for the already well-understood 
and less-expensive DOS 3.x ($123 ver¬ 
sus $323 for OS/2). That will be true as 
long as (a) no major applications ex¬ 
ploit the power of the 286 or 386 pro¬ 
cessor and (b) as long as no one wants 
or needs to run two tasks concurrently. 
I, for one, do not believe that this is a 
realistic scenario. 

As for the support of multiple op¬ 
erating systems in an enterprise, no 


microcomputer manager with a clear 
head would voluntarily decide to add 
to the confusion inherent in providing 
support for a second environment. 

Once a compelling application is intro¬ 
duced, however, the manager will be 
left with no choice. A dual operating 
system environment will become a 
reality until all 640KB-bound machines 
and applications either become obso¬ 
lete or simply vanish. 

The Presentation Manager and 
Microsoft Windows are another story. 
The end-user companies do not seem 
particularly to care about them one 
way or the other. If a graphical envi¬ 
ronment is appropriate, they will use it; 
if not, they won’t bother. 

Software developers, however, are 
really angry and frustrated about the 
Presentation Manager because its appli¬ 
cations program interface (API) is not 
the same as the one for Windows. This 
means that existing Windows programs 
need to be converted. That represents 
a broken promise from Microsoft, 
which had long ago said that Windows 
was a migration path for applications, a 
calm sea beneath the storm of chang¬ 
ing operating systems. 

Because PC Tech Journal has not 
yet had a chance to examine the speci¬ 
fication for the Presentation Manager, I 
am unable to decide how mad we 
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should be at IBM (which was clearly 
the “big OEM” pushing Microsoft in 
the new direction) for these changes. If 
the new API works to the applications 
developer’s benefit, then the changes 
are simply frustrating. If no clear rea¬ 
son exists for the new API, then we can 
be justifiably furious. 

Until the specification becomes 
available for us to draw a conclusion 
on it, applications developers who have 
not yet invested in Windows develop¬ 
ment should wait for the Presentation 
Manager—unless the application in¬ 
volved is marketable on machines with¬ 
out at least the 286. As mentioned 
above, as interesting and useful Presen¬ 
tation Manager-based applications be¬ 
come available, end-user companies 
will undoubtedly buy the required op¬ 
erating software. 


HOW MUCH?!?!? 

The strongest argument against OS/2 is 
its price of $325 for the Standard Edi¬ 
tion (which in version 1.1 will include 
the Presentation Manager). Meanwhile, 
the price of DOS has been creeping 
up; it was $95 for version 3.2 and just 
jumped to $120 for 3.3. Still, OS/2 is 
three times as expensive as its prede¬ 
cessor. IBM took some of the sting out 
of that pricing for its larger customers 
by announcing volume purchase agree¬ 
ments and right-to-copy licensing, but 
that is not enough to get the price of 
OS/2 down to $100 per copy. 

I think the price is too high. In 
fact, I think IBM will be forced to 
lower it if it wants to get a high degree 
of OS/2 penetration in its target market. 

Getting the Standard Edition of 
OS/2 installed should be very impor- 


A NOTE FROM COMDEX 

Comdex is usually a good place for 
an editor to check the pulse of the 
industry. Last year’s two shows had 
weakened pulses, a reflection of a 
two-year slump in the desktop com¬ 
puter business. This year, the pulse 
was strong. 

Attendance was clearly up, and 
the crowd exhibited a certain eager¬ 
ness and excitement. That’s the first 
sign of health: these busy people 
would not bother to attend if they 
were not going to make serious 
decisions sometime soon. Exhibitors 
seemed happy to be there as well, 
and that’s a good sign. 

Nonetheless, COMDEX/Spring of¬ 
fered very little in the way of new 
products or concepts. I saw only 
one product that really knocked me 


out: NewsViews, an accounting pack¬ 
age from Q. W. Page Associates. 

The PC Tech Journal audience 
might find accounting software out 
of the mainstream, but NewsViews is 
interesting because it redefines com¬ 
puter-based accounting in exciting 
ways. It is easier to use than most 
accounting software, but at the same 
time it does more work for the 
user. What I like is that a traditional, 
entrenched application has been 
turned on its head and a major step 
taken forward. 

That is a valuable lesson for 
everybody to consider. Getting the 
computer to do more of the work 
while we do more of the thinking is 
a worthy goal. 

—WF 



MACINTOSH: YEA OR NAY? 


As we go to press, we have received 
almost 1,600 ballots in response to 
our question “Do you think the new 
Macintosh machines will be impor¬ 
tant to your company?” (see “Mac II 
Attack,” Directions, Will Fastie, June 
1987, p. 9). The tally so far: 

Yes 49.7% 

No 50.0% 

There were also four “maybe”s. 

Although this quick study is not 
statistically projectable to our reader- 
ship, it certainly is interesting. By any 
measure, a response of almost 50 per¬ 


cent from an audience who is primar¬ 
ily engaged in IBM and IBM-compatible 
work is astounding and reflects the 
stronger position in which Apple now 
finds itself. 


tant to IBM if it is serious about the 
Extended Edition with built-in commu¬ 
nications and data-management features 
and if it wants to reduce its own soft¬ 
ware development costs. Although IBM 
is not highly regarded for its applica¬ 
tions, the company has repeatedly 
stated that software would increasingly 
contribute to its revenues (which 
means it intends to produce more). I 
would rather see IBM concentrate on 
building better applications and putting 
the operating system in the box, bun¬ 
dled “for free” with every machine. 

HARDWARE STANDARDS 

If the software problems are frustrating, 
the apparent change in the hardware 
standard is confusing. Most of the peo¬ 
ple I spoke with thought the PS/2 fam¬ 
ily standards (Video Graphics Array, 
Micro Channel, 3.5-inch diskette) were 
good ones. The problem is that the 
pricing of the IBM offerings, while at¬ 
tractive relative to previous IBM ma¬ 
chines, is not compelling when com¬ 
pared with the compatibles market or, 
worse, with Apple. None of the IBM 
machines represents a “clone-killer” or 
even a “clone-basher.” 

That leaves IBM in a peculiar posi¬ 
tion. It has clearly listened to its most 
important target market, its own main¬ 
frame customers, and responded with 
machines, software, and future plans 
that they should appreciate. It is not 
immediately clear, however, that the 
PS/2 family is a good choice for the 
vast universe of small- to medium-sized 
businesses. The “old” PC standard is 
quite lively and practical for that mar¬ 
ket; it can be made even more attrac¬ 
tive with VGA clones and 3.5-inch 
diskettes, even if the Micro Channel is 
ignored for the moment. 

If the advances in the PS/2 family 
were just hype, then the original PC 
standard would undoubtedly prevail. 
That is not the case; the new ideas are 
good ones. Thus, we are left with a 
desirable, new standard on the one 
hand and a cost-effective, predominant 
standard on the other. 

Predicting how fast the new stan¬ 
dard will be adopted is risky. Compa¬ 
nies like Compaq, AST Research, and 
others are most assuredly working on 
machines that meet the PS/2 standard; 
availability of those products will accel¬ 
erate the movement of the industry 
away from the PC. Nonetheless, the 
market will continue to support both 
standards for some time to come, a 
fragmentation that will certainly compli¬ 
cate decisions for many buyers. 1 *"1111 feil 
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C PROGRAMMERS! 


dbj/ISTA": fast C Database 

now offers SQL-based Query 


Performance... 

High-speed data access and low data 
redundancy .. . two benefits of using 
Raima’s db_VISTA database develop¬ 
ment system. Use it as a simple ISAM 
file/manager or design complex 
databases. This network model DBMS 
performs where others fail — guaran¬ 
teed! Written in C for fast, portable 
applications. 

fast... 

It’s fast — almost 3 times faster than a 
leading competitor. Fast access that comes 
from the unique combination of the B-tree 
indexing method and the “network 
model” or direct “set” relationships 
between records. A winning combination 
for fast performance. 

new db_QUERY 

Add our new C-linkable, SQL-based, ad 
hoc query and report-writing companion 
product to provide a simple relational 
view of db_VISTA’s complex network 
model database. Without compromising 
speed. Ask for db_QUERY! 

portable... 

db_VISTA and db_QUERY operate on 
most popular computers and operating 
systems. You can write applications for 
micros, minis, or even mainframes, 
allowing the same C applications to run 
under MS-DOS, UNIX, and VAX VMS. 

multi-user... 

db_VISTA has multi-user capability 
and supports simultaneous users in either 
multi-tasking or local area networking 
environments. 

here’s how... 

Design your database and compile your 
schema file with the database definition 
language processor. Develop application 
programs, making calls to db_VISTA’s C 
functions. Edit and review your database 
using the Interactive Database Access 
utility. Compile and link your C program 
with the db_VISTA run-time library, and 
your application is ready to run. 


source code... 

We make our entire C Source Code 
available so you can optimize performance 
or port to new environments yourself. 

efficient... 

db_VISTA uses space efficiently. It lets 
you precisely define relationships to 
minimize redundant data. It is non-RAM 
resident; only those functions necessary 
for operation become part of the run-time 
program. 

royalty free... 

Whether you’re developing applications 
for yourself or for thousands, you pay for 
db_VISTA or db_QUERY only once. No 
extra run-time charges. 

free support... 

Raima’s software includes free tele¬ 
phone support and software updates for 
60 days. Technical support personnel are 
available to answer questions about our 
software or yours. New Bulletin Board 
Service too! 

order now... 

It’s easy — simply call toll-free. We’ll 
answer your technical questions and 
get you started. Call today. 





BASICS, ADVANCED, INTERNALS 
September 14-18 

Call for on-site training and further info. 


dbj/ISTA 

Royalty Free 
Prices 


Object 

w/Source 

■ Single-User 

$ 195 

$ 495 

■ Multi-User 

$ 495 

$ 990 

■ VAX Multi-User 

$ 990 

$1,980 

■ db.QUERY prices — 

same as above. 


■ db.REVISE 

$ 990 

$1,980 

■ New! Developers Package 

$ 425 


includes db_VISTA, Dan Bricklins Demo, 
C-scape 



30 DAY MONEY-BACK GUARANTEE! 


dbL.VlSTA 

Features 

♦ Multi-user support allows flexibility to 
run on local area networks 

♦ Access provided directly through B-tree 
indexing or the network “set” relation¬ 
ships. 

♦ Transaction processing assures multi¬ 
user consistency 

♦ Application Record and File Locking 

♦ SQLrbased db_QUERY is linkable 

♦ File transfer utilities included for ASCII, 
dBASE optional 

♦ Royalty-free run-time distribution 

♦ Source Code available 

♦ Data Definition Language for specify¬ 
ing the content and organization of your 
files 

♦ Interactive database access utility 

♦ Database consistency check utility 

♦ Key file build utility 

♦ ASCII file import and export utility 

Record and File Sizes 

♦ Maximum record length limited only by 
accessible RAM 

♦ Maximum records per file is 16,777,215 

♦ Maximum file size limited only by avail¬ 
able disk storage 

♦ Maximum of 256 index and data files 

♦ Key length maximum 246 bytes 

♦ No limit on number of key fields per 
record 

♦ No limit on maximum number of fields 
per record 

System & Compiler Support 

♦ Operating systems: MS-DOS, PC-DOS, 
UNIX, XENIX, UNOS, ULTRIX, Micro¬ 
port, Macintosh, VMS 

♦ C compilers: Lattice, Microsoft, IBM, 
DeSmet, Aztec, Turbo C, XENIX and 
UNIX 

♦ LAN systems: LifeNet, NetWare, PC 
Network, 3Com, SCO XENIX-NET 

♦ Also works with most C libraries. 


what others say... 

“If you are looking for a sophisticated C pro¬ 
grammer’s database, db_VISTA is it. Raima’s 
customer support and documentation is excel¬ 
lent. Source code availability and a royalty-free 
run-time is a big plus.” 

Dave Schmitt, President 
Lattice, Inc. 

“db_VISTA has proved to be an all-around high 
performer in terms of fast execution, flexibility 
and portability, and has undoubtedly saved us 
much time and development effort.” 

John Adelus, Hewlett-Packard Ltd. 

Office Productivity Division 



call toll-free today! 

1 (800) db-RAIMA 

(that’s 1-800-327-2462) 


3055 - 112th N.E., Bellevue, WA 98004 USA • (206) 828-4636 • Telex: 6503018237 MCIUW • FAX: (206) 828-3131 
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How to 386 



It’s simple. software you’ve got sitting on your 

With Intel’s Inboard™386/AT. desk. As well as any add-in boards you 

It fits right into your IBM® AT or may have hiding in your computer- 

compatible, and gives you all the per- like, just for instance, the Above™ 
formance of a 386 system. Board. Which we also invented. 

Without having to buy a 386 sys- Inboard 386 lets you whiz through 

tern. (Which, if you’ve priced one lately recalcs with Lotus®l-2-3.® And it 

is about three times as expensive) makes your network server serve you 
Inboard 386 is based on the revo- even faster. In fact, it’ll make any 
lutionary 32-bit, 16 MHz 80386 chip program serve you faster. 

we invented. So it’ll work with all the And with 386 control software, 

Inboard and Above are trademarks and Intel a registered trademark of Intel Corporation. IBM is a registered trademark of International Business Machines Corp. Lotus and 










you can take advantage of exceptional To find out more, check with i 

multitasking capabilities. Like put- your favorite computer dealer 
ting together a presentation while or call us at (800) 538-3373. 
your computer is downloading data. And see why Inboard 386 
(A slightly more efficient way of beats the system, 

doing business) a _ 

Don’t forget our five-year 11^1 1 

warranty Or toll-free technical || |l£)J 

support line. 

1-2-3 are registered trademarks of Lotus Development Corp. © 1986 Intel Corporation 
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EVEN MORE POWER 
AND FLEXIBILITY 

BRIEF 2.0 


Users and industry press alike have 
unanimously proclaimed BRIEF as 
the best program editor available 
today. Now, the best gets better, 
with the release of BRIEF 2.0. 

Straight from the box, BRIEF offers 
an exceptional range of features. 
Many users find that BRIEF is the 
only editor they’ll ever need, with 
features like real, multi-level Undo, 
flexible windowing and unlimited 
file size. But BRIEF has tremendous 
hidden power in its exclusive macro 
language. With it, you can turn BRIEF 


-Solution 
<S ystems 


Requires an IBM PC or compatible with 
at least 192K RAM. 

BRIEF is a trademark of UnderWare, Inc. 

Solution Systems is a trademark of Solution Systems. 
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into your own custom editor con¬ 
taining the commands and features 
you desire. It’s fast and easy. 

Jerry Pournelle, columnist for BYTE 
magazine summed it all up by saying 
BRIEF is, “Recommended. If you 
need a general purpose PC program¬ 
ming editor, look no further." His 
point of view has been affirmed by 
rave reviews in G JOURNAL, 
COMPUTER LANGUAGE, DR. 
DOBB’S JOURNAL, DATA BASED 
ADVISOR, INFOWORLD AND 
PC MAGAZINE. 


One user stated “BRIEF is one of 
the few pieces of software that I 
would dare call a masterpiece.’’ 
Order BRIEF now and find out why. 
BRIEF 2.0 is just $195. If you already 
own BRIEF, call for upgrade 
information. 

TO ORDER CALL: 1-800-821-2492 
(in MA call 617-337-6963) 

As always, BRIEF comes with a 
30 day money-back satisfaction 
guarantee. 



BRIEF 2.0 enhancement 

f0k at these BRIE 
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. expand^ regula' exp , ne 0 r column. 

boundaries. marking bv ch delete 

Op^a' b0rde fdjs P Z d ^PP ort ’ inC ' Udin9 W,der V 

.Enhanced ,arge ZlnQ for C files 




<? s0 

Basic Features. 

B m level Undo 

. Fu || multi- levei 

.Windows once 

, Edit many f' ,e djsk s pace 

. pile size limited onl ^ ind en.a.ion 

. Aoiomalio langnaga 







LOCKING OUT DUMMIES 

“Data Managers and LANs” (Dave 
Browning, May 1987, p. 54) describes 
an order-entry algorithm for record 
locking that is designed to lock an in¬ 
ventory record for the “briefest possi¬ 
ble time” (figure 4 on p. 65). As pre¬ 
sented, the algorithm will safely handle 
simple orders, but will not stock status 
inquiries. Such inquiries usually are 
essential to any order-entry system. 

For an inquiry to be handled 
properly in a multiuser system, a way 
of temporarily reserving inventory 
should be provided.‘Without it, a 
dummy order must be placed to guar¬ 
antee that the amount requested is ac¬ 
tually available, even if there is suffi¬ 
cient quantity on hand (QOH). (Other¬ 
wise, an intervening order might 
“steal” the inventory while the inquiry 
is in process.) However, dummy orders 
can compromise system integrity. 

Temporary reservations can be 
implemented with a separate file of 
reservation records. In the relational 
data model, an inquiry for n items 
could be made by: 

• locking the inventory record and 
the reservation file; 

• joining the reservation file to the 
inventory record in order to calculate 
total reserved stock and remaining 
stock available; 

• creating a new reservation record 
of n items if sufficient stock is avail¬ 
able to satisfy the inquire; 

• removing the locks. 

Reservation records should be canceled 
by their “owner” at the conclusion of 
an inquiry session. In addition, if reser¬ 
vation records are time-stamped with a 
reasonable “hold until” time, then an 
automatic fail-safe process can periodi¬ 
cally cancel expired records, thereby 
maintaining system integrity. 

A further improvement is to add a 
back-order file and an automatic proce¬ 
dure for filling back orders in priority 
order when reservations are canceled. 


Although the article was a good 
overview of a complex subject, it 
would have benefited from a discus¬ 
sion of the special problems of failure 
recovery in a network environment. 

John Navas II 
Foster City, CA 

Mr. Navas’s point is well taken. The 
order-entry system used in this article 
was designed to illustrate the problems 
of networked data managers and was 
deliberately kept simple. Any complete 
order-entry> system should reserve items 
and handle back orders. 

Normally, procedures for failure 
recovery ; are implemented by the hard¬ 
ware and operating system. The most 
the data manager can do is provide 
transaction logging so that when a 
failure occurs, incomplete transactions 
can be backed out. 

—Dave Browning 

PECULIAR RANKING 

Your March 1987 article on Modula-2 
compilers (“Modular Developments,” 
John T. Cockerham, p. 114) contained 
gross inaccuracies. The description of 
our PCollier Systems Modula2-PC bears 
little resemblance to the real product. 
For example, contrary to what your ar¬ 
ticle says, we do support a large-mem¬ 
ory module, multitasking, register ac¬ 
cess, in-line native 8087 code, .EXE 
files, sound support, and communica¬ 
tions port access. In addition, the num¬ 
bers for compile times are very inaccu¬ 
rate (showing our compiler to be many 
times slower than it actually is). 

Peter Collier, president 
PCollier Systems 
Tucson, AZ 

Because Mr. Collier’s letter did not 
mention specific problems with the arti¬ 
cle, PC Tech Journal called on Roger 
Flandreau, manager of software devel¬ 
opment for PCollier Systems, to detail 
his company’s objections. The following 


clarifications and corrections should be 
made to table 1 of the article (Com¬ 
piler Specifications, p. 120). 

• Multitasking is available, but the 
library procedure StartProcess that 
Wirth defines is not provided. 

• PCollier produces EXE files, not 
COM. The .EXE files are produced, as 
stated in the text of the article, by a 
command-line switch when the link¬ 
ing loader is invoked. 

• Interrupt-driven communications port 
I/O is available through the FILES 
module, but is not documented. 

• All DOS calls are available through a 
procedure interrupt in module DOS 
(a low-level interface). A higher-level 
spawn function is not provided. 

• Register access can be achieved 
through a register record (which the 
runtime system loads into registers 
before executing a software inter¬ 
rupt), but no syntactic construct is 
available to allow register access in 
individual Modula-2 statements. 

• A BEEP procedure accesses the 
speaker, but lacks the versatility of the 
SOUND procedure of Interface Tech¬ 
nologies’ Modula-2 SDS. 

• The manual lists no comprehensive 
COM port access routines. 

• The following features are available 
as extra-cost options to Modula2-PC: 
in-line 8087 support, binary-coded 
decimal (BCD) arithmetic, runtime 
debugger, and customization. 

• The editor uses the function keys and 
a key command set similar to the 
IBM Personal Editor. 

Since John Cockerham’s article was 
published, PCollier has released version 
2.0 of its compiler. It has not been re¬ 
viewed by PC Tech Journal. 

—DM 

The PCollier compiler uses an unusual 
technique to allow large activation rec¬ 
ords. Most other compilers use the pro¬ 
cessor’s stack pointer (SP) and base 
pointer (BP) to pass parameters and 
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hold the activation records in proce¬ 
dure calls. The drawback to this ap¬ 
proach is that only 64KB of the stack 
for all active procedures is allowed 
without real acrobatics on the compil¬ 
er's part. PCollier's compiler uses SP 
only for keeping the return addresses 
and passing parameters. DS is used as 
the activation record pointer, which al¬ 
lows very large activation records. This 
method significantly increases the over¬ 
head involved in entering and exiting 
a procedure. The poor performance of 


the compiler in some benchmarks is 
attributable to this overhead. 

Although the code fragments pub¬ 
lished showed results being stored 
through BX, this compiler does not use 
BX exclusively for storing results. It es¬ 
chews the REP MOVSW optimization for 
structure assignment because structures 
can be an odd number of bytes and 
are not word-aligned. 

I stand by the timings for compila¬ 
tion of the benchmark program. Mr. 
Collier's letter cites no specific compile 


times, but the differences must be due 
to different hardware configurations. 
(Version 2.0 of Modula2-PC is much 
better. The code for the cardinal arith¬ 
metic benchmark no longer contains 
NOPs, but the procedure-calling over¬ 
head is still very’ high.) 

—John Cockerham 

I am sorry that in the March 1987 arti¬ 
cle, “Modular Developments,” John 
Cockerham should suggest that the 
omission of the immensely useful 
GOTO is a desirable feature of Modula. 
Certainly the GOTO can always be re¬ 
placed by “structured logic,” but, as 
Richard Schwartz and Robert Shostak 
point out in their column in the same 
issue (“What Computers Cannot Do,” 
Expert Consultant: Applied AI, p. 177), 
any program can also be implemented 
on a Turing machine, and, in my opin¬ 
ion, a language without a GOTO is 
about as useful as a Turing machine. 

I have flirted with most of the 
high-level languages (HLLs), but none 
has wooed me away from assembly 
language, mainly because they all suffer 
from irritating restrictions of GOTOs; 
none encourage th £ use of well- 
documented code the way assembly 
language does. For example, if I say 
jmp end_lin, I know precisely what 
will happen, but if I try to use struc¬ 
tured programming techniques with 
anything interesting, I always get a 
deeply nested IF . . . THEN . . . ELSE 
HOWEVER . . . MAYBE set of loops, and 
I never feel entirely confident that I 
have not omitted some vital curly brace 
or semicolon, or even that the com¬ 
piler will interpret the rules as I do. 

I would probably put up with this 
if I had found that HHLs made my job 
easier. My experience has been that 
most of the time is spent establishing 
the appropriate algorithm and that 
while HHLs certainly lead to a much 
shorter source file, they do not make 
the job much faster, nor is the result 
significantly easier to follow or main¬ 
tain. The one thing I can guarantee, 
however, is that the finished program 
will be five times as long, and, at best, 
three times as slow. 

Certainly GOTOs can be misused, 
and, as I know firsthand, if you want to 
write totally unmaintainable code, the 
FORTRAN assigned GOTO is without 
peer. Used properly, however, GOTOs 
can make a complex program much 
easier to follow. I consider that struc¬ 
tured logic is two-thirds fad and only 
one-third common sense, and I believe 
that the clarity of a program is deter- 

Continued on p. 21 


THE ATRON BUGBUSTERS 
CRACK DEBUGGING FOR 
COMPAQ 386s & IBM PS/2-80s 


You already have Microsoft’s 
CodeView.™ And you’ve seen our 
ads for the Atron hardware-assisted 
software debuggers. Right? The 
Atron Bugbustersl Nine of the top 
ten PC software developers use our 
debugging tools. With our new 
MiniProbe™ shortcards, you can 
use watchpoints and tracepoints in 
real time. On PCs, ATs and, now, 
COMPAQ and IBM 80386s. 
Without learning new debugging 
technology. 


Only $395 puts 
you into world- 
class debugging. 


device. This solves the most 
common debugging problem: Out- 
of-range pointers which overwrite 
the program code or data. Often, 
the overwrite is different after each 
new compile of the program. 

And if you need a software 
debugger which is smaller in size 
than CodeView, the Atron source- 
level debugger included with each 
MiniProbe can also use external 
memory for CodeView symbol 
table storage. 



With real-time watchpoints and 
tracepoints, a one-minute program 
will run in one minute. Not 50 
hours (the difference between 
software-only debuggers and 
hardware-assisted debuggers is a 
3000-to-1 increase in efficiency). 

And if the program bug you’re 
trying to find has anything to do 
with interrupt activity, it might 
never occur when you’re debugging 
with CodeView alone. 

But with the Atron MiniProbe, 
you can trap events like reading 
and writing to memory or an IO 

© 1987 by Atron, a division of Northwest Instrument Systems, 


So now that you don't 
have to learn a new 
debugger, the only thing 
keeping you from 
debugging like the pros is 
$395. And our phone 
number: 408/741-5900. 

Call today. Bust bugs, and 
records, tomorrow. 

tSuE 

THE BUGBUSTERS 

20665 Fourth Street • Saratoga, CA 95070 

Inc. MiniProbe™ Atron. CodeView™ Microsoft. TRBA 
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For Personal Computers Running the 
A4S-IXXI Operating System 


Microsoft C 

Optimizing Compiler 


Search Run 


er char * 
er CTL *c 


Match[ Option s Language Ca lls Hel 

Uatchpoint... 

Tracepoint... 

Delete Watch... CtrMJ 
Delete All Watch 


/» now go find flags and files on end line */ 

while (—arge) 

{ 



y AX = 0002 
BX = 11F8 
CX = 0081 
DX = 0036 
SP = 11F4 
BP = UFA 
: SI = 12E8 
DI = 128A 
DS = 5579 
% ES = 5579 


/* first uppercase tlie arg to siwplify pars in SS = 5579 


upper (*++argv); 

/* check conwand line for flags */ 
if (**argv == 

{ 

/* interpret flags if found */ 
switch (*+»*argu) 

{ 


CS = 537C 

IP = 8892 


Microsoft 















Fast Execution Speed. 

Microsoft® C 4.0 Microsoft C 5.0 
Sieve (25 iterations) 5.7 3.3 

Loop 11.0 0.0* 

Float 19.9 0.1 

Dhrystone 22.8 19.1 

Pointer 14.2 7.4 

New optimizations generate the fastest code: 

—Inline code generation. NEW! 

—Loop optimizations: NEW! 

—Loop invariant expression removal. NEW! 
—Automatic register allocation of variables. NEW! 
—Elimination of common sub expressions. 

—Improved constant folding and value propagation. 

Fine tune your programs for even greater speed: 

—Coding techniques for writing the fastest possible 
programs are included in the documentation. NEW! 
—Segment Allocation Control: 

—Group functions into the same segment to get faster 
NEAR calls. NEW! 

—Specify which segments receive variables to yield 
faster NEAR references. NEW! 

—Uses register variable declarations. 

—Mix memory models using NEAR, FAR & HUGE 
pointers. 

Benchmarks run on an IBM® Personal System/2" *Time is negligible. 





Fast Compilation. 

Fast Prototyping. 

Microsoft C Version 5.0 includes QuickC^ which 
lets you edit, compile, debug, and execute in an 
integrated environment It’s ideal for prototyping. 

• In-memoiy compilation at over 10,000 lines/ 
minute. NEW! 

• Built-in editor with parentheses, bracket and 
brace matching. 

•Use the integrated debugger to animate through 
your program, add watch variables and set 
dynamic breakpoints. NEW! 

• MAKE file is automatically generated for you. 
Simply indicate the modules you want to use, 
then MAKE recompiles and links only those 
modules that have changed. NEW! 

• Full C 5.0 compatibility: 

—Completely source and object code compatible. 
—Emits CodeView®-supported executables. 
—Identical compile/link command line switches. 






And speed. 


Fast Debugging. 

Microsoft C Version 5.0 includes Microsoft CodeView, 
our source-level windowing debugger that lets you debug 
more quickly and thoroughly than ever before. 

• Debug larger programs: 

—Debug through overlays created by the 
Microsoft overlay linker. NEW! 

—Expanded Memory Specification (EMS) 
support NEW! 

• Fast debugging through precise control of your 

program execution: 

—Access source level and symbolic debug information 
from your Microsoft C, FORTRAN, and Macro 
Assembler programs. NEW! 

—View your source code and assembly simultaneously. 

—Watch the value of variables change as you execute. 

—Set conditional breakpoints. 

—Animate or single step through your program. 

• CodeView brings you as close as you’ve ever been 

to your hardware: 

—Swap between your code and output screens. 

—Watch your registers and flags change as your 
program executes. 


C 5.0 will be available soon. If you purchase Microsoft C 4.0 after June 1,1987, 
we’ll give you a C 5.0 upgrade. Free. For your free information packet, call: 

(800) 426-9400. 

Microsoft, the Microsoft logo and CodeView are registered trademarks and QuickC is a trademark of Microsoft Corporation. 

IBM is a registered trademark and Personal System/2 is a trademark of International Business Machines Corporation. 
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mined by the programmer, far more 
than by the structure of the language. It 
is a pity when one man’s paranoia can 
shackle what would otherwise be a 
potentially useful language. 

Roger Riordan 
East Brighton, Australia 

POWER SHAFT/2 

Regarding Will Fastie’s column on the 
IBM Personal System/2 (“Round/2,” Di¬ 
rections, May 1987, p. 9), I think his 
view is a bit lopsided in praising IBM 
for its innovative approach in alienating 
all PC users. The innovation that IBM 
has come out with is nothing new. For 
example, the Micro Channel architec¬ 
ture, as was stated in the column, has 
been used extensively in minicomput¬ 
ers for years in one form or another. 

Why would I, as a systems de¬ 
signer and engineer, want to buy a 
product that forces me back to the 
mercy of a single vendor? 

As far as I am concerned, we have 
been modifying personal computers for 
more than three years to be used with 
XENIX as our standard multiuser, mul¬ 
titasking environment. Finally, IBM has 
realized the need to offer something 
for this market segment. 

But, why do we need another pot¬ 
pourri operating system—one that is 
made from a little bit of this and a lit¬ 
tle bit of that? Why does IBM refuse to 
embrace an operating system stan¬ 
dard—specifically, UNIX System V? 

In his column, Mr. Fastie mentions 
that IBM’s VGA offers enhanced graph¬ 
ics at a competitive price-to-perfor- 
mance ratio. What about today’s prices 
for EGA-compatible monitors and adapt¬ 
ers? Hardware is a commodity, and 
prices will continue to decline for this 
current configuration. 

Why has IBM not offered SCSI or 
ESDI to enhance the worst performer 
of any system. Bus arbitration is unim¬ 
portant when intelligent I/O controllers 
are available to help unburden the 
CPU. Furthermore, XENIX and UNIX 
are hardware-interrupt driven so that 
they themselves control all requests 
from peripherals based on priorities. 

Diskettes are unimportant, regard¬ 
less of format. The only time I use one 
is to load software onto my hard disk. I 
back up everything with streaming-tape 
cartridges, so I don’t care if they put 
the original software on a bagel. 

About all the add-on options ... I 
happen to like mine. I refuse to subject 
myself to IBM’s whims and fancies. I 
believe the PS/2 is IBM’s retaliation 
against the very people who have 


pushed the personal computer industry 
far beyond what it would have been if 
left to the discretion of IBM. 

I do feel, however, that IBM has 
the power to direct this market, and it 
probably will. I only wish that IBM 
would do it not just for the money, but 
for the sake of science, technology, and 
the good of all computer users. 

Norman P. Fuchs, 
Norand Technologies, Inc. 

Port Jefferson, NY 

CHECKING A CRC ERROR 

I am writing with regard to the article 
on the XMODEM protocol (“Binary 
Transfer,” Ronald Florence, March 1987, 
p. 144). This article is of special inter¬ 
est to me because I am writing a pro¬ 
gram to allow file transfers between 
the PC running DOS and the DEC VAX 
11/750 running under a UNIX operat¬ 
ing system. I discovered one error in 
the C source code listing on p. 154. 
According to the explanation of the 
XMODEM protocol in the sidebar by 
Augie Hansen (p. 147), chksum is 
ANDed with 255. Therefore, line 63 
(published as chksum % = 256;) 
should read chksum &= 255;. 

David C. Cox 
Warrenton, VA 

I am pleased to hear that Mr. Cox 
found the article and code useful. Yes, 
the sidebar and the listing give different 
code for the cyclic redundancy check 
(CRC); but, in fact, it makes no differ¬ 
ence whether the code reads chksum 
%= 256; or chksum &— 255;—the 
results come out the same. 

—Ronald Florence 

WHAT SAY SAYWHAT?! 

I was pleased to discover your review 
of our screen-design software, Say- 
what?!, in the May 1987 issue (Product 
Watch, Steve Johnson, p. 201). The re¬ 
viewer has obviously used Saywhat?! 
version 3.0 and I appreciate his fair, 
honest, and favorable review. 

I would like to clarify a few items. 
Contrary to what Mr. Johnson says, the 
RUN command is not necessary to dis¬ 
play the Saywhat?! screens from dBASE 
hi plus programs. RUN has not been 
required since March 1986, when our 
language-independent version (3.0) was 
released. The documentation for Say¬ 
what?! 3.0 clearly shows the simple 
statement in dBASE syntax (similar to 
most other languages) that pops up a 
screen. Saywhat?! screens can be dis¬ 
played from dBASE hi plus as fast as 10 
screens per second; this would be im- 


MULTI 

USER 



Off-the-shelf and custom systems for: 


★ Multi-User Teleconferencing 

★ Multi-User Electronic Mail 

★ Multi-User File Upload/Download 

★ Multi-User Order Entry 

★ Multi-User Games and Amusements 

★ Multi-User Database Lookup 

★ Multi-User Online Expert Systems 

★ Multi-User Catalog Scanning 

★ Multi-User Classified Advertising 

★ Multi-User Educational Services 



What do you need for your Multi-User 
Bulletin Board System? 



Us 

Them 

16 modems on one card 

YES 

? 

Up to 64-user capability 

YES 

? 

Runs under MS-DOS V3.1 

YES 

? 

C source code available 

YES 

? 

Menu-oriented operation 

YES 

? 

Accounting w/audit-trail 

YES 

? 

Extensive SYSOP displays 

YES 

? 

Powerfail-protected data 

YES 

? 

"Midnite cleanup" option 

YES 

? 

1-year hardware warranty 

YES 

? 


We sell hardware and software for the 
IBM PC family and compatibles. Our 
product line is centered around the 
GALACTICOMM BREAKTHROUGH, a 
single-slot card with 16 independent 
modems on it. You will simply have a cable 
coming out the back of your machine, 
going straight into the jacks in the wall 
installed by the telephone company. No 
external hardware needed. 

Call our multi-user demo system with your 
modem, at (305) 922-3901. Then call (305) 
472-9560, voice, for more information. 
Why not call right now? 

GALACTICOMM 

GALACTICOMM. Inc.. 11360 Tara Drive, Plantation. FL 33325 
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possible with the 1.2-second overhead 
of the dBASE RUN command. 

For some languages (such as 
Microsoft C, Fox Software’s Foxbase+, 
and Borland’s Turbo BASIC) and the 
dBASE compilers (such as Nantucket 
Software’s Clipper and Wordtech Sys¬ 
tem’s Quicksilver) that write to the 
screen, we provide source code and 
linkable object code modules that 
allow access to interrupt 10H, thus per¬ 
mitting the use of Saywhat?! screens 
without using an EXEC function. 


For Turbo Pascal programmers, we 
provide a method of incorporating Say¬ 
what?! screens into the .COM file at 
compile time and displaying screens 
without the use of the resident display 
program. Screen display rates exceed¬ 
ing 30 screens per second are possible 
using this method. 

Version 3.6 of Saywhat?!, which 
was released in May 1987, adds a num¬ 
ber of significant new features, includ¬ 
ing a screen library manager that will 
combine as many as 100 screens into 


one file, monochrome emulation for 
testing the appearance and effectiveness 
of screens developed on color systems 
(but for use on both), and the ability 
to define moving bar menus in any 
Saywhat?! screen. Menus can be any 
size, either vertical or horizonal, and 
require only one line of code to acti¬ 
vate in almost any language, including 
DOS batch files. In addition, Saywhat?!’s 
moving bar menus return validated 
user choices to the calling program in 
the programmer’s choice of numbers, 
characters, or words. 

Richard Matzinger 
The Research Group 
San Mateo, CA 

My review was based on Saywhat?! ver¬ 
sion 3-0, and I did mention that the 
RUN command is not always needed. 
(In fact, I presented an example in C 
to pop up a screen using the memory- 
resident program, which is functionally 
equivalent to the dBASE example in the 
Saywhat?! manual.) Those dBASE pro¬ 
grams using Clipper, however, do re¬ 
quire the RUN command because Nan¬ 
tucket bypasses the normal DOS inter¬ 
rupts. This was my major complaint 
with the product. As a Clipper devel¬ 
oper, I would prefer to have a .OBJ file 
with source code provided; this would 
replace the memory-resident program 
and the POP.COM file, which is invoked 
with the RUN command, in Saywhat?!. I 
found no OBJ or source-code modules 
in my review copy. 

—Steve Johnson 

EGA NEEDED PLASMA SWITCH 

I recently purchased a Compaq Porta¬ 
ble III computer along with the expan¬ 
sion unit for my Intel Above Board 286 
and IBM Enhanced Graphics Adapter. 
When I attached my EGA board to the 
expansion unit, the plasma display as 
well as my IBM Enhanced Color Dis¬ 
play would not work properly. No 
dealer I spoke with could help me. I 
even called Compaq in Texas, but was 
referred back to the dealer. 

It was in your review of the Porta¬ 
ble III (“Portable Pacesetters,” Jim 
Shields, May 1987, p. 74), which packed 
more useful information in a few pages 
than is in all of the operator’s docu¬ 
mentation supplied with the machine, 
where I found the answer to my prob¬ 
lem. Jim Shields was thorough and very 
exact, particularly with the information 
about using an EGA monitor with the 
plasma display: “Switch 7 of the system 
board switch block must be turned off 
to indicate that the plasma display 



PC Magazine names PC Tools their Editor’s Choice, 
4i There’s no reason to look beyond PC Tools...” 

PC Tools puts together all the popular features of the Norton Utilities* 
with a powerful DOS interface and makes them resident like Sidekick*. 
Lets you execute virtually any DOS command even when you’re using 
another program! 

With PC Tools, you can 

• UNDELETE an accidentally erased file. 

• FORMAT a disk. 

• COPY files. 

• MOVE files and reorganize subdirectories with ease. 

• LOOK at (and even edit) a file. 

• FIND searches a file or disk for a string of bytes or text. 

• PRINT a file (as text or hex and ASCII). 

And much more—all without ever leaving your spreadsheet or 
database manager or word processor! 

Now includes the best features of the MACE™ utilities & FastBack™! 

• UNFORMAT a hard disk. 

• COMPRESS a hard disk for improved performance. 

• BACKUP and RESTORE a hard disk FAST. 

System Requirements: IBM PC, PS/2 or compatible, 256K, uses only 
64K in resident mode. Supports floppy disks, hard disks and 3V2" disks 
(including 1.44 meg diskettes), as well as Lotus/Intel expanded memory. 
PC Tools includes both a 3.5" & 5.25" disk for your convenience! 


To Order: Call 503/244-5782, 8-5 

(West Coast time), M-F, with your 
hand. Or send a check, 
include $3 s/h, $8 overseas. 


$ 39.95 


Central Point 
Software 

JINCORPORATED 

9700 SW Capitol Hwy. #100 
Portland, OR 97219 


We also have backup utilities for the IBM, Macintosh, Apple II, Commodore 64/128 and Atari ST. 

'FastBack, Mace, Norton Utilities and Sidekick are registered trademarks of Fifth Generation Systems, Paul Mace Software, Peter Norton and Borland International, respectively. 
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News about the Microsoft Language Family 


Writing Faster Programs with Microsoft® C 

Programmers switch to the large model because they’ve run out of room in the smaller 
models. Unfortunately, this can slow your program down by 20 to 30 percent How can you 
write large model programs that run as fast as small model programs? Microsoft C can help you 
do this. 


Segment Allocation Control 

The Microsoft C Compiler Version 4.0 stores all initialized static data in a default data 
segment called DGROUR Microsoft C keeps the address of the DGROUP segment in the DS 
register. This makes all references to initialized static data a faster NEAR reference even in 
large model. So the first trick is to make sure all of the data you use frequently is initialized 
and put into DGROUR What do you do when you run out of DGROUP space? First, declare 
the initialized static data that you use less frequently as FAR. Declaring initialized static data 
FAR takes it out of DGROUP and puts it into a new data segment 
For example: 

int count=0; becomes far int count=0; 

main (argc, argv) main (argc, argv) 

int argc; int argc; 


If you still run out of room in DGROUR the new Microsoft C Optimizing Compiler Version 
5.0 has another feature to keep your data access fast The first step is to divide your external 
data into two files, datal.c and data2.c. The first file, datal.c, contains all of your DGROUP 
data such as initialized static data and variables you explicitly declare NEAR. The second file, 
data2.c, contains all of the data you declare FAR. 

Microsoft C 5.0 puts all of the data declarations in the second file into a single new segment 
Now create an include file using the ^pragma same_seg to tell the compiler that all of the 
variables in the data2.c are in the same segment Including this file in each module tells the 
compiler to load the new segment in the ES register and use the ES register when referring to 
variables in data2.c. Now references to data in both datal.c and data2.c will be faster 
NEAR references. 

These are the kinds of features coming in the Microsoft C Optimizing Compiler Version 5.0 
that will make your code faster than ever before. 


For more information on the products and features 

discussed in the Newsletter, 

write to: Microsoft Languages Newsletter 

16011 NE 36th Way,Box 97017, Redmond, WA 98073-9717. 

Or phone: 

(800) 426-9400. In Washington State and Alaska, 
call (206) 882-8088. In Canada, call (416) 673-7638. 


Microsoft and the Microsoft logo are registered trademarks of Microsoft Corporation. 


Latest DOS Versions: 


Microsoft C Compiler 

4.00 

Microsoft COBOL 

2.20 

Microsoft FORTRAN 

4.00 

Microsoft Macro Assembler 

4.00 

Microsoft Pascal 

3.32 

Microsoft QuickBASIC 

3.00 


Look for the Microsoft Languages Newsletter every month in this publication. 


Microsoft 
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ISN’T IT A PITY... i 



Everything Isn’t As * 
Accommodating As I 

- TM TM B 

c-tree / r-tree § 

FILE HANDLER REPORT GENERATOR w 


Performance and Portability 

For all the time you devote to developing 
your new programs, doesn't it make sense to 
insure they perform like lightning and can be 
ported with ease? 

c-tree: Multi-Key ISAM Functions 
For Single User, Network, & Multi 
Tasking Systems 

Based on the most advanced B+ Tree routines 
available today, c-tree gives you un¬ 
matched keyed file accessing performance and 
complete C Source Code. Thousands of profes¬ 
sional C programmers are already enjoying 
c-trees royalty-free benefits, outstanding 
performance, and unparalleled portability. 

Only FairOom provides single and multi-user 
capabilities in one source code package, 
including locking routines for Unix, Xenix, and 
DOS 3.1., for one low price! In addition, 
c-tree supports fixed and variable record 
length data files; fixed and variable length key 
values with key compression; multiple indices 
in a single index file; and automatic sharing of 
file descriptors. 

r-tree: Multi-File Report Generator 
r-tree builds on the power of c-tree 
to provide sophisticated, multi-line reports. 
Information spanning multiple files may be 
used for display purposes or to direct record 
selection. You can develop new reports or 
change existing reports without programming 
or recompiling and can use any text editor to 


create or modify r-tree report scripts 
including the complete report layout. At your 
option, end users may even modify the report 
scripts you provide. 

Unlimited Virtual Fields; Automatic File 
Traversal 

r-tree report scripts can define any number 
of virtual fields based on complex computational 
expressions involving application defined data 
objects and other virtual fields. In addition, 
r-tree automatically computes values 
based on the MAX, MIN, SUM, FRQ, or AVG of 
values spread over multiple records, r-tree 
even lets you nest these computational func¬ 
tions, causing files from different logical levels 
to be automatically traversed. 

Unlike other report generators, r-tree allows 
you to distribute executable code capable of 
producing new reports or changing existing 
reports without royalty payments, provided the 
code is tied to an application. Your complete 
source code also includes the report script 
interpreter and compiler. 

How To Order 

Put FairCom leadership in programmers utilities 
to work for you. Order c-tree today for 
$395 or r-tree for $295. (When ordered 
together, r-tree is only $255). For VISA, 
MasterCard and C.O.D. orders, call 314/445- 
6833. Fore-tree benchmark comparisons, 
write FairOom, 4006 West Broadway, Colum¬ 
bia, MO 65203. 
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o Complete C Source Code & No Royalties! 


Xenix is a registered trademark of Microsoft Corp. 
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LETTERS 


adapter is to be placed in monochrome 
mode when the system is initialized.” 
Thank you. My EGA board works great. 

Joseph Bentivegna 
Franklin, MA 


VEDIT VINDICATION 

We thank PC Tech Journal for including 
vedit plus in its recent review of text 
editors (“Editors as Programming 
Tools,” Mark L. Van Name and William 
B. Catchings, May 1987, p. 160). 

Unfortunately, several inaccuracies 
crept into the feature comparison 
(table 2 on p. 164). Specifically, vedit 
plus does have backward searching, al¬ 
lows single replacements, allows case- 
sensitive or -insensitive search, sup¬ 
ports prompts in macros and allows 
case changing. Also, its price is $185. 

The statement that vedit is not 
well-integrated with the PC is most sur¬ 
prising. The example given was that the 
back-tab function was assigned to the 
Home key. We chose this assignment 
because it is used by some of the best¬ 
selling PC word processors and by Bor¬ 
land’s Sidekick. The issue is really aca¬ 
demic because the keyboard layout is 
completely user-changeable. 

We were surprised to read that the 
installation program for changing the 
keyboard layout was considered cum¬ 
bersome. This statement seems very 
unjust since vedit plus is the only edi¬ 
tor that lets a nontechnical person 
change the keyboard layout. The instal¬ 
lation program prompts with each 
edit-function name and the user simply 
presses the desired key for it or Return 
to keep the old assignment. 

The documentation was criticized 
because the PC key mapping is hard to 
find. Because the keyboard layout is so 
easy to change, virtually every user 
changes it to some degree. Therefore, 
the documentation says to press the 
[REPEAT] key instead of saying to press 
Ctrl-R. We do not force users to adopt 
a preset keyboard layout. The on-line 
help instantly displays the current key¬ 
board layout. Therefore, it would be 
inappropriate to clutter up the manual 
with a preset keyboard layout. 

We consider several other criti¬ 
cisms a matter of personal preference 
that can be resolved during installation. 
For example, they state that search and 
replace are performed on the currently 
loaded segment unless global operation 
is specifically requested. This actually 
depends upon the installation—you 
can have it either way. 

In summary, we feel that the re¬ 
viewers assumed that because vedit has 
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NEW! FROM 
BLAISE 
COMPUTING 

Today’s programmers 
need more than yes¬ 
terday’s tools. Re¬ 
quirements such as 
removable windows 
and “sidekickable” 
pop-up utilities 
are changing 
the face of pro¬ 
gram design. 

You need to fil¬ 
ter interrupts so 
that other resi¬ 
dent programs 
still work. You 


TM 



For The Programmer 
Whose Alphabet 
Begins & Ends 
With “C” 


need the ability to switch between 
multiple display pages and monitors. 
Today’s technical demands are almost 
endless, but C TOOLS PLUS gives you 
what you need. 

SOLID LIBRARY SUPPORT 


WINDOWS that are stackable, re¬ 
movable, that support word wrap and 
that can accept user input. 

INTERRUPT SERVICE ROUTINE 
support for truly flexible, robust and 
polite resident applications. 

MULTIPLE monitor and display 
support, including EGA 43-line mode. 


Also Available Are: 

C VIEW MANAGER — 
A kit for building data 
entry screens and menus. 
Begin by designing on¬ 
screen what the operator 
will see; call upon our 
library functions from 
your program to display 
the screens and retrieve 
the data. Just $275, in¬ 
cluding all library 
source code. 
CASYNCH MAN¬ 
AGER — provides 
the crucial core 
of hardware in¬ 
terrupt support 
needed to build 
applications that 
communicate. It 
also includes the “XMODEM” file-transfer 
protocol and support for Hayes-compatible 
modems. All source code is included for $175. 
C TOOLS & C TOOLS 2 — an indispensable 
combination still available at a low price of 
$175, including all source code. See re¬ 
view in PC Tech Journal, 6/85. 



BLAISE COMPUTING INC. 


Blaise Computing offers you solid li¬ 
brary support that can meet all your 
demands and more. C TOOLS PLUS 
embodies the full spectrum of general- 
purpose utility functions that are criti¬ 
cal to today’s applications. 

Here's just pa rt of the PL US 
in C TOOLS PLUS: 

C TOOLS and C TOOLS 2 compatibil¬ 
ity— two packages that receive rave 
reviews for quality, organization, usa¬ 
bility and documentation. 

FULL SOURCE CODE 
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FAST DIRECT VIDEO ACCESS for 

efficiency that will not constrain good 
program design. 

DOCUMENTATION, TECHNICAL 
SUPPORT and attention 
to detail that have distin¬ 
guished Blaise Computing 
products over the years. 

C TOOLS PLUS supports 
the Microsoft (and IBM) 

3.00 and Lattice 3.00 C 
compilers and is just 

$175.00. 


2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 

CA residents call (415) 540-5441 _ 


{or 

- 

phone: V - 
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been around so long and supports 
non-IBM machines, that it cannot be 
well-adapted to the IBM PC. Actually, 
vedit’s complete flexibility allows us to 
optimally support the PC and non-IBM 
machines. The flexibility also allows the 
user to emulate any other computer or 
word processor/editor, vedit plus is 
compatible with virtually all memory- 
resident programs, networks, multitask¬ 
ing, and even 80286/386 protected 
mode operating systems. 

Theodore Green, president 

CompuView Products, Inc. 

Ann Arbor, MI 

NO INTERFERENCE, PLEASE 

Your publication and others have fea¬ 
tured articles reviewing the perfor¬ 
mance of IBM PCs compatibles. Unfor¬ 
tunately, in most cases, the reader has 
not been informed about the required 
Federal Communications Commission 
(FCC) certification for the sale and use 
of personal computers. Many advertise¬ 
ments have claimed “FCC approved,” 
which is meaningless for computing 
devices. Class B computing devices are 
those computers and peripherals that 
are marketed for use in a residential 
environment. They must be tested for 
compliance with FCC radio-frequency 


emission limitations and have an FCC 
certification granted before marketing 
begins. This includes an FCC identifica¬ 
tion number visible on the exterior of 
the device at the time of sale. 

Noncertified computers frequently 
cause interference to television and 
radio reception at a significant distance. 
In addition, the same conditions that 
allow radio-frequency emissions to es¬ 
cape the computer also allow strong 
radio signals from nearby transmitters 
(such as citizens’ band, amateur, land 
mobile, or broadcast) to interfere with 
the operation of the computer. 

The FCC has been conducting a 
vigorous enforcement campaign for 
more than a year now and has issued 
fines totaling several hundred thousand 
dollars to those who manufacture, as¬ 
semble, advertise, or offer to sell or 
lease, sell, lease, ship, distribute, or use 
uncertified personal computers. Those 
who purchase and use uncertified com¬ 
puters at home are at risk. In addition, 
those users who cause harmful interfer¬ 
ence to television or radio reception by 
the use of a certified computer must 
cease use immediately until the inter¬ 
ference is eliminated. 

Anyone with a 300- or 1200-bps 
modem may verify the certification sta¬ 


tus of any personal computer by calling 
the FCC Public Access Link (PAL) at 
301/725-1072. This service allows direct 
access to the FCC database. It is user- 
friendly and menu-driven. One enters 
the FCC ID for the computing device 
in question and is informed about its 
certification status. Each access is lim¬ 
ited to five minutes to ensure maxi¬ 
mum availability to other users. 

J. J. Freeman, national coordinator 
Computer Marketing Enforcement 
Federal Communications Commission 
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COMMENT AT WILL 

All letters to the editor should be 
directed to Editor, PC Tech Journal , 
Suite 800, 10480 Little Patuxent Park¬ 
way, Columbia, MD 21044. Corre¬ 
spondence also can be submitted 
over MCI Mail to PCTECH. 

Although PC Tech Journal can¬ 
not publish all letters received, 
every effort is made to answer as 
many as possible. Please keep letters 
brief and to the point, and include 
name, mailing address, and tele¬ 
phone number; when a letter is 
lengthy, a diskette is appreciated. 
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VITAMIN C 

ITs good for your system! 


Vitamin C Difference 


With Vitamin C, your applications come 
alive with windows that explode into view! 
Data entry windows and menus become a 
snap. Vitamin Cs open ended design is 
full of "hooks" so you can "plug in" spe¬ 
cial handlers to customize most routines. 
Of course. Vitamin C includes all source 
code FREE, with no hidden charges. It 
always has. 


Windows 


Create windows with one easy function. 
Vitamin C automatically takes care of com¬ 
plicated tasks like saving and restoring the 
area under a window. 

Options include titles, borders, colors, 
pop-up, pull-down, zoom-in, scroll bars, 
sizes to 32k, and more. Unique built-in 
feature lets users move and resize windows 
at run-time! 


Data Entry 


Flexible dBase-like data entry and display 
routines feature protected, invisible, re¬ 
quired, and scrolling fields, picture clause 
formatting, full color/attribute control, selec¬ 
tion sets, single field and full screen input, 
and unlimited validation via standard and 
user definable routines. 


High Level Functions 


Standard help handler provides context 
sensitive pop-up help messages any time the 
program awaits key strokes. So easy to use 
that a single function initializes and services 
requests by opening a window, locating, for¬ 
matting, displaying and paging through the 
message. 

Multi-level Macintosh & Lotus style 
menus make user interfaces and front ends 
a snap. Menus can call other menus, func¬ 
tions, even data entry screens quickly and 
easily. 

Text editor windows can be opened for 
pop-up note pads and general purpose 
editing. Features include insert, delete, word 
wrap, justify, cut, paste, search, and more! 


VCScreen 


With VCScreen and Vitamin C working 
together, you'll reach a new level or produc¬ 
tivity you can't reach with a function library 
alone! 

VCScreen speeds development even more! 
The interactive screen editor actually lets you 
draw input, output and constant fields, 
headings, boxes, lines, even a window for 
your froms to run in. 

VCScreen generates readable C source 
code ready to "plug in" to your application 
and link with Vitamin C. 




Guarantee 


Better than a brochure. More than a demo 
disk. If you're not satisfied, simply return the 
package within 30 days and receive a full 
refund of the purchase price. 

Vitamin C.$225.00 

Includes ready to use libraries, tutorial , 
reference manual, demo , sample and 
example programs , and quick reference 
card; for IBM PC and compatibles. Specify 
compiler and version when ordering. 

Vitamin C Source.FREE* 

*Free with purchase of Vitamin C. 

VCScreen.$99.95 

Requires Vitamin C and IBM PC/XT/AT or true 
compatible. 

Shipping $3 ground, $6 2-day air, $20 over¬ 
night, $30 overseas. Visa and Master Card 
accepted. All funds must be U.S. dollars 
drawn on U.S. bank. Texas residents add 
7!4% sales tax. 






































WINDOWS FOR DATA™ 

The first choice 
of professional 
C programmers 

“Windows for Data is the best 
programming tool I’ve ever used. 

Its the most flexible I’ve seen. 

Whenever I’ve wanted to do something, 

I’ve been able to find a way.” 

Steven Weiss, 

Stratford Systems 


Professionals choose our tools because 
they are designed, crafted, and supported 
for professionals. Here at Vermont Creative 
Software, we understand that performance 
and pleasure in programming derive 
from more than a long list of functions. 
Windows for Data provides: 

PROFESSIONAL FLEXIBILITY: 

Our customers repeatedly tell us how 
they’ve used WFD in ways we never imagin¬ 
ed - but which we anticipated by designing 
WFD for unprecedented adaptability. Vir¬ 
tually every capability and feature can be 
modified to meet special needs. You will be 
amazed at what you can do with WFD. 

PROFESSIONAL PERFORMANCE: 

Screen output is crisp and fast. Windows, 
menus, and data-entry forms snap up and 
down from the screen. WFD is built upon 
and includes Windows for C, the win¬ 
dowing system rated #1 in speed and 
overall quality in PC Tech Journal (William 
Hunt, July 1985). 

PROFESSIONAL RELIABILITY: 

An unreliable tool is worse than no tool at 
all. VCS products are known in the industry 
for their exceptional reliability. Ask anyone 
who owns one. 

PROFESSIONAL DOCUMENTA¬ 
TION: Over 600 pages of documentation 
provide step-by-step explanations for each 
major application, a reference page for each 
function, listings of functions alphabetical¬ 
ly and by usage, and a fully cross-referenced 


index. Extensive tutorials and demonstra¬ 
tion programs assist learning. 

PROFESSIONAL TECHNICAL 
SUPPORT: The same expert program¬ 
mers that develop our products provide 
prompt, knowledgeable technical support. 

PROFESSIONAL PORTABILITY: 

High-performance versions of VCS 
products are available for XENIX, 
UNIX, and VMS, as well as DOS. No 
royalties on end-user applications. 


OUR CHALLENGE AND 
GUARANTEE 

If you have an application where no 
other tool can do the job, try Windows 
for Data. If it doesn’t help you solve 
your problem, RETURN FOR A FULL 
REFUND. YOU MUST BE SATISFIED. 

Ask for FREE DEMO DISKETTE 


Vermont 
Creative 
Software 

21 Elm Ave. 

Richford, VT 05476 
Telex: 510-6014160 VCSOFT 

Tel.: 802.848-7731 

Prices: PCDOS' $395; XENIX, VMS, UNIX Call. 
*PCDOS specify C compiler. 


WINDOWS FOR DATA 

for DOS, UNIX, VMS ... 

The complete windowing data entry, menu, 
and help system that does the hard job 
others can’t — we guarantee it! 

Pop-up data entry windows; field types for 
all C data types, plus decimals, dates, and 
times; auto conversion to and from strings 
for all field types; system and user supplied 
validation functions; range checking; re¬ 
quired, must-fill, and protected fields; free¬ 
form movement; multiple-choice field entry; 
scrollable sub-forms. Branch and nest win¬ 
dows, forms, and menus. 

Complete context-sentitive help system 
with pop-up windows and scrollable text. 

Pop-up, pull-down, scrollable, and Lotus- 
style menus. 

NEW FOR DEBUGGING: Exclusive 
VCS Error Traceback System auto¬ 
matically identifies the location and 
cause of program errors. Eliminates the 
need to code error checks on all function 
calls! VCS Memory Integrity Check¬ 
ing helps catch those hard-to-detect, 
memory-corruption errors. 

NEW FOR ERROR HANDLING: In¬ 
stall your own error handler to be called 
whenever a function detects an error. 

NEW FORM LAYOUT UTILITY sim¬ 
plifies form design. 
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tape backup is now 
popular models. 



The makers of even the most popular 
PCs know it’s insane to go to market 
without a reliable backup. 

So they each sat through hundreds 
of blank and scrambled screens to see 
which backup system backed up best. 

In the end, they each chose 3M data 
cartridge tape technology. 

Why? 

We’ve been covering computer and 
human errors almost longer than com¬ 
puters and humans have erred together. , 

Not only did we patent data 
cartridge technology, we’ve had 16 
years to make it better. Through every 


technological breakthrough, we ve proven 
to be the best way to back up data. 

Just ask Apple! And NCR! And HP® 
And IBM! And COMPAQ! 

Call (800) 423-3280 for a list of data 
cartridge drive manufacturers. 
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TECH RELEASES 


Developments for the 
systems professional 


16-MHz WYSEpc 386 model WY-3216 from Wyse Technology> 


SYSTEMS 

A family of IBM-compatible personal 
computers based on the Intel 80386 
and 80286 has been announced by 
Wyse Technology. The four products 
include the 16-MHz WYSEpc 386 WY- 
3216 and three models of the WYSEpc 
286 family: the 8-MHz WY-2018, the 
12.5-MHz WY-2112, and the 12.5-MHz, 
zero-wait-state WY-2214. The modular 
system architecture of these two fami¬ 
lies has a passive backplane design 
with the CPU mounted on a self- 
contained, plug-in circuit board. The 
design provides an upgrade path, al¬ 
lowing users to increase system perfor¬ 
mance in the future by simply changing 
CPU cards. A Wyse-designed LCD 
system-status display and front-panel 
controls are standard features on all 
systems. Disk-caching software is in¬ 
cluded for improved hard-disk opera¬ 
tion along with software for expanded- 
memory emulation to access memory 
in excess of 640KB. 

Wyse also announced the WY-995, 
an intelligent multiuser interface board 
that allows users to connect up to eight 
peripheral devices to AT-compatible 
systems. WY-3216-01 with one diskette 
drive, $3,799; WY-3216-40 with a 40MB 
hard disk, $4,999; WY-2108-01 with one 
diskette drive, $1,399; WY-2108-20 with 
a 20MB hard disk, $2,099; WY-2112-01 
with one diskette drive, $2,299; WY- 
2112-40 with a 40MB hard disk, $3,499; 
WY-2214-01 with one diskette drive, 
$2,799; WY-2-214-40 with a 40MB hard 
disk, $3,999; WY-995, $699. 

Wyse Technology, 3571 N. First Street, 
San Jose, CA 95134; 408/433-1000 
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Four models of 80386-based microcom¬ 
puters are available from Advanced 
Logic Research, Inc. Designated the 
ALR 386/2, this family has full-track 
disk caching designed on the controller 


and features an advanced hard-disk 
controller that performs with a 1:1 
interleave factor similar to the IBM Per¬ 
sonal System/2 models. All models fea¬ 
ture an ALR-designed system board 
with a Phoenix BIOS, 32-bit RAM, a 16- 
MHz 80386, a socket for a 10-MHz 
80287, an enhanced keyboard, one se¬ 
rial port, one parallel port, and eight 
expansion slots. Model 10 has 1MB 
RAM (expandable to 2MB on the sys¬ 
tem board). Model 40 features 2MB 
RAM, a 40MB hard disk (with an aver¬ 
age access time of under 30 ms), and 
EMS/multitasking software. Model 80 
and Model 130 are the same as the 



ALR 386/2 from Advanced Logic Research, Inc. 


Model 40, but with a 70MB and a 
130MB hard disk respectively. Model 
10, $1,990; Model 40, $3,990; Model 80, 
$4,690; Model 130, $7,299. 

Advanced Logic Research, Inc., 10 
Chrysler, Irvine, CA 92718; 
714/581-6770 
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Significant additional performance for 
disk- and number-intensive applications 
is possible on the Compaq Deskpro 
386 from Compaq Computer Corpo¬ 
ration. The Deskpro 386 now accom¬ 
modates the optional Intel 16-MHz 
80387 and comes with software for disk 
caching, which works in conjunction 
with the Compaq Expanded Memory 
Manager (CEMM) to enhance perfor- 


Prime EXL 316 supermicrocomputer 

mance of hard-disk drive operation. 
CEMM allows users to address memory 
beyond the 640KB memory limitation 
of DOS with applications that follow 
the Lotus/Intel/Microsoft expanded 
memory specification (EMS). Depend¬ 
ing on the application, disk caching can 
increase performance as much as 50 
percent. 80387 option, $999; upgraded 
system board with an 80387 installed 
(through December 31, 1987), $999. 
Compaq Computer Corporation, 20555 
FM 149, Houston, TX 77070; 
713/370-0670 

CIRCLE 301 ON READER SERVICE CARD 

A multiuser supermicrocomputer that 
simultaneously runs UNIX and DOS has 
been introduced by Prime Computer, 
Inc. Based on Intel’s 80386, the Prime 
EXL 316 runs Prime’s implementation 
of AT&T’s UNIX System V.3 operating 
system. The system executes at 3.2 mil¬ 
lions of instructions per second (mips) 
at a spped of 16 MHz when running 
typical UNIX operations. The Prime EXL 
316’s CPU provides 64KB of combined 
instruction/data cache memory and vir¬ 
tual memory with paging. The Prime 
EXL 316 accommodates up to 58 asyn¬ 
chronous lines to terminals, printers, 
and other systems. The supermicro- 
computer communicates with Prime 50 
Series superminicomputers as well as 
other vendors’ host systems via stan¬ 
dard Ethernet running TCP/IP (trans¬ 
port control protocol/internet protocol) 
software. Prime is developing Systems 
Network Architecture (SNA) connectiv¬ 
ity between the Prime EXL 316 and 
IBM systems. Standard configuration 
includes Prime’s implementation of 
AT&T’s UNIX System V.3, 2MB of RAM, 
a 90MB hard disk, a 60MB streaming- 
tape back-up drive, and 10 asynchro¬ 
nous lines. Prices start at $23,900. 

Prime Computers, Inc., Prime Park, 
Natick, MA 01760; 800/343-2540; in 
Massachusetts, 800/322-2450 
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A family of multiuser UNIX workstat¬ 
ions that supports DOS, is being of¬ 
fered by Televideo Systems, Inc. The 
telenex-286 and tele nix-386 workstat¬ 
ions operate under Microport Systems’ 
V/AT UNIX. DOS 3.1 and Microport 
Merge-286 or Microport Merge-386 are 
optional, allowing users to run both 
UNIX and DOS applications concur¬ 
rently without having to reboot the sys¬ 
tem, enter special operating system 
commands, or switch software. The 
telenex-286 features a 1.2MB diskette 
drive, a 40MB hard-disk drive, 1MB of 
RAM, five expansion slots, and a 14- 
inch monitor. The telenix-386 comes 
with either a 71MB or a 130MB hard 
disk, 2MB RAM, 60MB streaming-tape 
back-up drive with disk controller, and 
eight expansion slots (including two, 
dedicated 32-bit slots), telenex-286, 
$5,995; telenex-386 Model 71, $8,995; 
Model 150, $11,500. 

Televideo Systems, Inc., 1170 Morse 
Avenue, P.O. Box 3568, Sunnyvale, CA 
94088-3568; 408/745-7760 
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CONNECTIONS 

A line of serial port expansion boards 
for the IBM PC and 80386-based com¬ 
puters is being manufactured by Amet 
Corporation as a low-cost alternative 
to local area networks (LANs). The 
boards provide the necessary hardware 
to transform PCs into multiuser sys¬ 
tems; each board provides as many as 
eight extra serial ports to connect 
dumb terminals for additional users. 
Arnet boards work with more than 15 
multiuser operating systems for PCs, 
including UNIX, XENIX, Pick, Concur¬ 
rent PC DOS, THEOS, and Multilink 
Advanced. Twinport provides two se¬ 
rial ports that can be configured as 
COM1 and COM2 or as other COM 
ports for use with multiuser operating 
systems. Multiport comes with either 


Televideo Systems’ TELENIX-386 multiuser workstation (center) 

four or eight serial ports, but only oc¬ 
cupies one expansion slot. The four- 
port version can be upgraded in the 
field to eight ports using a piggyback 
board. Smartport has four or eight 
ports driven by an 80186 processor. 
Smartport boosts overall system perfor¬ 
mance by handling data transmissions 
to and from terminals and printers. The 
PC loads a block of data into the 
Smartport’s memory and instructs it to 
send the data out to the terminal or 
printer, freeing the PC to perform 



Amet Corporation’s Smartport-4 serial port expansion board 


other tasks. Twinport, $269; Multiport-4, 
$495; Multiport-8, $735; Smartport-4, 
$995; Smartport-8, $1,295. 

Amet Corporation, 476 Woody crest 
Avenue, Nashville, TN 37210; 
615/254-0646 
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By providing a remote-programming 
facility, GammaLink has enhanced its 
GammaModem stand-alone 9600-bps 
(bits per second) synchronous modem. 
The remote-programming feature is 
designed to increase the modem’s use¬ 
fulness in large Systems Network Archi¬ 
tecture (SNA) networks. This facility 
provides a variety of programming 
modes (such as the Hayes AT command 
set), front-panel switches, internal DIP 
switches, or remote programming from 
a site that is equipped with Gamma- 
Link’s GammaCom Network Manager 
Software. All set-up parameters are 


stored in battery-backed RAM for secu¬ 
rity in the event of a power outage. 
GammaModem is compatible with 
three CCITT standards for synchronous 
communications: V.29 for 9600, 7200, 
and 4800 bps; V.27 for 4800 and 2400 
bps; and V.21 for 300 bps. $1,495. 
GammaLink, 2452 Embarcadero Way, 
Palo Alto, CA 94303; 415/856-7421 
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Used in conjunction with two hardware 
products, MultiLink Advanced, devel¬ 
oped by The Software Link, Inc., al¬ 
lows 80286-based machines to run PC 
applications in multiple sessions. A 
shared-processor multiuser and mul¬ 
titasking system, MultiLink Advanced 
requires the company’s own ATGizmo 
and the AboveBoard 286 from Intel 
Corporation. MultiLink Advanced al¬ 
lows as many as 17 applications/users 
to share the CPU (and resources) of a 
central host 80286-based computer. 
MultiLink Advanced MTO is a mul 
titasking-only version of MultiLink Ad¬ 
vanced that does not offer terminal 
support. ATGizmo is a card that 
attaches directly to the 80286 mother¬ 
board and remaps memory, letting cur¬ 
rent PC applications reside in as much 
as 8MB of extended memory. Intel’s 
AboveBoard 286 is a memory board 
that supports both expanded and ex¬ 
tended memory. With the three prod¬ 
uct combination, users can take advan¬ 
tage of both expanded and extended 
memory available with 80286 machines. 
MultiLink Advanced, $595; MTO, $195; 
ATGizmo, $335. AboveBoard 286 with 
512KB RAM, $545. 

The Software Link, Inc., 3577 Parkway 
Lane, Atlanta, GA 30092; 

404/448-5465 
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Intel Corporation, Mail Stop CO3-07, 
5200 N.E. Elam Young Parkway, Hills¬ 
boro, OR 97124-6497; 800/538-3373; 
in Oregon, 503/629-7354 
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The Complete Answering Machine from The Complete PC, Inc. 

An intelligent answering machine for 
the PC has been introduced by The 
Complete PC, Inc. A voice-messaging 
coprocessor board, The Complete 
Answering Machine (CAM) operates 
concurrently with most PC applications 
and provides personal voice mail, ad¬ 
vanced message handling and basic 
telephone answering functions. Using' 
its on-board microprocessor, CAM digi¬ 
tizes the caller’s voice and stores it on 
the computer’s hard disk. Features in¬ 
clude multiple voice mailboxes (allows 
each person in a office to have a pri¬ 
vate voice mailbox with the use of 
passwords), multiple greetings (can be 
stored on disk in a library), greeting 
override (allows incoming calls to 
begin recording immediately), special 
mailboxes (can be left for callers to 
leave confidential messages), call trans¬ 
fer, remote operation (can be used for 
listening to messages), outgoing- 
message recording, new-greeting re¬ 
cording, and remote control (can be 
used to change any CAM parameter 
from a touch-tone telephone). $349. 

The Complete PC, Inc., 521 Cotton¬ 
wood Drive, Milpitas, CA 95035; 
408/434-0145 
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An easy-to-install StarLAN local area net¬ 
work is available from Quadram. The 
QuadStar is first being offered with 
the QuadStarter Kit for first-time in¬ 
stallations. The QuadStarter Kit in¬ 
cludes: QS-100, a high-performance, 
half-card adapter; QS-PH6, a personal 
hub card adapter with six ports; 50 feet 
of cable; Tapestry, a networking operat¬ 
ing system from Torus; Tapestry user’s 
guide; an audio guide to networking, a 
“How To Get Your Networking’’ map; 
the QuadStar quick install guide; and a 
program guide to StarLAN and Quad- 
Star. QuadStar adheres to the IEEE 
802.3 1BASE5 StarLAN standard and has 
a data-transfer rate of 1 Megabits per 
second (Mbps). 


The QS-100 and the QS-PH6 also 
are available separately and come with 
Tapestry workstation diskette, user’s 
guide, and 25 feet of cable. The QS- 
188 is an intelligent, full-sized adapter 
with an 80188 CPU on board and also 
comes with Tapestry diskette, user’s 
guide, and 25 feet of cable. The Quad- 
Star Hub-12 is a full-featured, 12-port, 
stand-alone hub. The QuadStarter Kit, 
$1,095; QS-100, $375; QS-PH6, $575; 
QS-188, $495; Hub-12, $795. 

Quadram, One Quad Way, Norcross, 
GA 30093-2919; 404/923-6666 
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PERIPHERALS 

Three add-in boards for the IBM Per¬ 
sonal System/2 (PS/2) Models 50 and 60 
have been developed by Quadram 
Corporation. The QuadMEG PS/Q is 
a memory board with a maximum of 
2MB available using 256KB or 1MB 
SIMMs (single in-line memory mod¬ 
ules). The QuadMEG PS/Q is compati¬ 
ble with Operating System/2 (OS/2) 
and can supply extended memory for 
programs using the protected mode of 
80286 CPU, and software using the 
Lotus/Intel/Microsoft EMS. The Micro 
Channel ID is switch selectable, pre¬ 
venting any possibility of Micro Chan¬ 
nel bus conflict with other expansion 
cards installed in the system. The 
QuadMEG PS/Q is supported by the 
PS/2 BIOS, which means that the board 
is recognized by a Model 50 or 60 at 
boot-up and does not require any addi¬ 
tional configuration or driver. 

The Quadboard PS/Q is a multi¬ 
function board for the Models 50 and 
60. As much as 2MB RAM can be con¬ 
figured using 1MB SIMMs. The memory 
is bank-switched in 16KB blocks and 
can be switched to either extended or 
expanded mode. One bidirectional par¬ 
allel port and one RS-232C serial port 
will be standard. Like the QuadMEG, 


Quadram’s StarLAN-compatible QuadStarter Kit 

the Quadboard PS/Q is supported by 
the PS/2 BIOS and the Micro Channel 
ID is switch selectable. 

The QuadPort PS/Q, an I/O board 
for the Models 50 and 60, comes stan¬ 
dard with one bidirectional parallel 
port and one RS-232C serial port. An 
optional upgrade will be available with 
two additional RS-232C serial ports 
with a special port-mounting bracket 
and cables. QuadMEG PS/Q: with 
512KB, $545; with 1MB, $695. Quad- 
board PS/Q: with 0KB, $595; with 
512KB, $745. QuadPort PS/Q, $395; 
two-serial-port upgrade, $195. 

Quadram Corporation, One Quad 
Way, Norcross, GA 30093-2919; 
404 / 923-6666 
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Three products for the IBM Personal 
System/2 (PS/2) have been introduced 
by Alloy Computer Products, Inc. 
The Tape System/2 (TS/2), one of Al¬ 
loy’s Retriever products, is an internal 
tape drive back-up system. It uses a 
DC-2000-type, 40MB tape cartridge, has 
error-correcting capabilities, and is 
compatible with the industry-standard 
QIC-4 (Rev. D). The TS/2 fits inside the 
second diskette drive slot of the PS/2 
and comes with bezels to fit each 
model. ResQNET, a TS/2 back-up soft¬ 
ware package with support for Novell 
LANs, is optional. 

The HI/2, Alloy’s host interface 
adapter for the PS/2 Micro Channel bus 
architecture, provides an interface be¬ 
tween Models 50, 60, and 80 and the 
existing PC expansion bus used in Al¬ 
loy’s pc-xbus and plus4. The pc-xbus is a 
12-slot expansion chassis used to inter¬ 
face multiple pc-slave cards, the heart of 
Alloy’s pc-plus multiuser, multiprocessor 
LAN system. PLUS4 is a small, precon¬ 
figured version of pc-plus that provides 
a four-user LAN and includes a built-in 
40MB tape cartridge drive. Both the pc- 
xbus and plus4 connect directly to the 
PS/2 Model 30. 
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1 J l AS Eft PLUS 
with combination! 
interface) 


Other ingred 

! PC, XT, or AT si 
computer 

1 ( ,sn> n-fuv,! U.i 

I Canon 1X42 


It makes desktop publishing 
a piece of cake! 


Tall Tree Systems 
introduces another 
breakthrough in desk¬ 
top publishing with 
JLASER PLUS. We've 
combined a 2 MB 
EMS memory board 
and an interface to 
both a Canon®-based 
laser printer and 
scanner. JLASER PLUS 
increases the perfor¬ 
mance of both devices 
and gives you a low- 
cost solution to the 
limitations you've been 
experiencing with 
them. 


Furthermore, the 
same memory that is 
made available to 
your printer and scan¬ 
ner is also available for 
all your other conven¬ 
tional applications. 

You get system mem¬ 
ory, expanded LIM 
memory, extended 
memory in an AT-type 
machine, RAM Disk 
and print spooler — 
all in a single slot! 

Supporting JLASER 
PLUS is a host of soft¬ 
ware packages, such 
as PC Paintbrush + 


* M Tall Tree 

" M S v stems to 

ZyZ *provide a major 
advancement like 
JLASER PLUS. And 
* we don't stop at 

j performance. We also 
deliver value, which is 
truly icing on the cake. 

TALL TREE SYSTEMS 

2585 E. Bayshore Road 
unced. PaIo Ajta CA 94303 

i techno- (415) 493-1980 

vator like Telex: 9102404041 
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from 
ZSoft, 

Dr. Halo D.P.E. 
from Media Cyber¬ 
netics, LaserGL from 
Software Express, n 

Ventura Publisher from t< 

Xerox, Page Builder 
from White Sciences, Ic 

Le Print from Le Baugh 
Software, Fancy Font 
and Fancy Word from 
SoftCraft, Inc., and 

Canon is a registered trademark of Canon, Inc. All software packages listed are trademarks of their respective companies. 


TALL TREE SYSTEMS 


©1986 by Tall Tree Systems. All rights reserved. 
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Microsoft Mouse with adapter for the IBM Personal System/2 


Princeton Graphic Systems’ Ultrasync color monitor 

The TA/2 is an interface board 
that is used to attach Alloy’s high-capac¬ 
ity Retriever/120 cartridge tape back-up 
unit to the PS/2. TS/2, $695; ResQNET, 
$100; HI/2, price not yet available; TA/2, 
$100; 40MB tape cartridge, $45. 

Alloy Computer Products, Inc., 100 
Pennsylvania Avenue, Framingham, MA 
01701; 617/875-6100 
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A memory expansion board for use 
with the IBM Personal System/2 (PS/2) 
has been announced by Orchid Tech¬ 
nology. The RamQuest 50/60 is de¬ 
signed for the PS/2 Models 50 and 60 
adds 2MB of RAM and supports ex¬ 
panded memory as well as the ex¬ 
tended memory necessary for the up¬ 
coming Operating System/2 (OS/2). 
Software enhancements include a RAM 
disk (stores data in a virtual disk in fast 
RAM), print spooling (puts print data in 
a buffer), and disk caching (holds disk 
data in RAM for fast access). $995. 
Orchid Technology, 45365 Northport 
Loop W, Fremont, CA 94538; 
415/683-0300 

CIRCLE 341 ON READER SERVICE CARD 

A color monitor with automatic scan- 
range sensing capabilities is being of¬ 
fered by Princeton Graphic Systems. 
Available for the PC, PC/XT, PC/AT, Per¬ 
sonal System/2 (PS/2), and the Apple 
Macintosh II, the Ultrasync features 
multifrequency horizontal- and 
vertical-scanning capabilities. The 
Ultrasync comes complete with cables, 
offers a 12-inch, 0.28mm-dot pitch CRT, 
and operates with either transistor-to- 
transistor logic (TTL) or analog inputs. 
This monitor can automatically synchro¬ 
nize with any horizontal scan frequency 
within the 15-KHz to 35-KHz range and, 
most notably, with any vertical fre¬ 
quency within 50-Hz to 12-Hz range. 
The Ultrasync supports an infinite color 
palette in analog mode. Ergonomically 
designed, it features a built-in, tilt-and- 


swivel base, small footprint, green/ 
amber/white on blue text switch, and a 
black matrix non-glare screen. 

Also introduced by Princeton is 
the PSC-28, a PS/2-compatible color 
monitor that is similar to the IBM 8513, 
but it has extended capabilities such as 
a built-in text switch. 

Two monochrome monitors that 
are compatible with the PS/2 models 
also were announced. The PSM-03 is a 
12-inch white phosphor screen capable 
of displaying infinite shades of gray, 
and the MAX-15 is a 154nch white 
phosphor, multifrequency monitor. 
Ultrasync, $795; PSC-28, $695; PSM-03, 
$250; MAX-15, $280. 

Princeton Graphic Systems, 601 Ewing 
Street, Building A, Princeton, NJ 08540; 
800/221-1490; in New Jersey, 
609/683-1660 
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A high-resolution graphics board com¬ 
patible with the Video Graphics Array 
(VGA) standard is available from Sigma 
Designs, Inc. Designed for the PC, 
PC/XT, PC/AT and compatibles, the 
SigmaVGA provides the same level 
of function and capability as the inte¬ 
grated VGA graphics on IBM Personal 
System/2 (PS/2). In addition to emulat¬ 
ing IBM monochrome, CGA, and EGA 
modes, the SigmaVGA also supports 
320-by-200-pixel resolution in 256 col¬ 
ors or 64 gray scales, 720-by-400 in 16 
colors or graph scales for high-resolu- 
tion text, and 640-by-480 in 16 colors 
for all-points-addressable (APA) text and 
graphics. The SigmaVGA has 256KB of 
onboard memory and incorporates the 
same digital to analog converter used 
by IBM, offering up to 256 colors se¬ 
lected from a palette of 256,000. The 
adapter interfaces with the PS/2 moni¬ 
tors and all compatible monitors. $579. 
Sigma Designs, Inc., 46501 Landing 
Parkway, Fremont, CA 94538; 
415/770-0100 
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Microsoft Corporation has designed 
a version of its mouse that is compati¬ 
ble with the IBM Personal System/2 
(PS/2) and connects directly to the 
pointing-device port. The driver for the 
Microsoft Mouse IBM PS/2 Version 
also supports the advanced video capa¬ 
bilities of the PS/2: Multicolor Graphics 
Array (MCGA), which is a superset of 
IBM CGA, on the Model 30; and Video 
Graphics Array (VGA), which is a su¬ 
perset of IBM EGA, on Models 50, 60, 
and 80. In addition, the mouse driver 
supports all of the PS/2 modes and 
comes with upgraded versions of Show 
Partner and Microsoft Paintbrush to 
take advantage of the video capabilities 
of the PS/2 models. $175. 

Microsoft Corporation, 16011 NE 36th 
Way, P.O. Box 97017, Redmond, WA 
98073-9717; 800/426-9400; in Wash¬ 
ington and Alaska, 206/882-8080 
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A series of enhancement products for 
the IBM Personal System/2 (PS/2) has 
been announced by AST Research, 
Inc. Initially, the company has intro¬ 
duced two products: the Rampage/2 
expanded memory board for the IBM 
Model 30 and the Advantage/2 multi¬ 
function board for IBM Models 50 and 



AST’s Advantage!2 multifunction board for the PS/2 


60. A switchless board for easy installa¬ 
tion, the Rampage/2 offers users of the 
IBM Model 30 a minimum configura¬ 
tion of 64KB of added memory (which 
is expandable to 2MB). Rampage/2 sup¬ 
ports standard Lotus/Intel/Microsoft 
expanded memory specification (EMS) 
applications as well as AST/Quadram/ 
Ashton-Tate’s enhanced EMS (EEMS) 
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On April 2,1987 
IBM and Quarterdeck 
announced the next generation 

in personal computing: 

Introducing DESQview 2.0. Improving the 
past and ready for the future right now . 


I n one sweeping announcement from 
Miami Beach and New York City, 

IBM established new standards of 
performance for personal computers, 
with its new Personal System/2.™ 
Quarterdeck was there with IBM and 
simultaneously helped establish new 
standards for multi-tasking and multi¬ 
windowing. 

We were there for them then. We’re 
here for you now. 

If you use two or more software 
programs, if you use a PC-compatible 
machine, if you own a new 80386 
computer, if you’ve just bought one of 
the new Personal System/2 computers, 
or if you’ve tried Microsoft Windows 
and were disappointed but still need the 
power of graphics programs, DESQview 
2.0 is the answer. 

Consider this. InfoWorld voted 
DESQview’s earlier version 1986 Prod¬ 
uct of the Year. SoftSector gave it the 
Editor’s Choice Award. In PC Tbch 
Journal’s “System Builder Contest” at 
Comdex Fall it was voted best operating 
environment. And 450,000 dedicated 
users on four continents have voted yes 
with their dollars. 

The new DESQview 2.0 is an order of 
magnitude better. 

This unique software program 
enhances the power of your personal 
computer and makes it more convenient 
to use. It still gives your PC the power 


of many PCs. It still does windows. 

It still multi-tasks. It still breaks the 
DOS 640K barrier. It still transfers data. 
It still dials your phone. It still gives 
you menus for DOS. It still remembers 
your keystrokes (macros). It still runs 
your existing programs and your new 
programs soon to come. In fact now 
you can even run Windows-, GEM-, and 
Ibpview-specific programs too. And 
with 386 machines and our Expanded 
Memory Manager it still becomes a 
386 control program, but now you can 
run text and CGA graphics programs 
in background. 

The new DESQview 2.0. 

For us it’s the next logical step. 

For you it’s windows of opportunity. 


SYSTEM REQUIREMENTS 

• IBM Personal Computer and 100% 
compatibles (with 8086,8088,80286 or 80386 
processors) with monochrome or color 
display; IBM Personal System/2 • Memory: 
640K recommended; for DESQview itself 
0-145K • Expanded Memory (Optional): 
expanded memory boards compatible with 
the Intel AboveBoard; enhanced expanded 
memory boards compatible with the AST 
RAMpage • Disk: Two diskette drives or one 
diskette drive and a hard disk • Graphics Card 
(Optional): Hercules, IBM Color/Graphics 
(CGA), IBM Enhanced Graphics (EGA), 

IBM Personal System/2 Advanced Graphics 
(VGA) • Mouse (Optional): Mouse Systems, 
Microsoft and compatibles • Modem for 
Auto-Dialer (Optional): Hayes or Compatible 

• Operating System: PC-DOS 2.0-3.3; MS-DOS 
2.0-3.2 • Software: Most PC-DOS and MS-DOS 
application programs; programs specific to 
TbpView 1.1, GEM 1.1 and Microsoft Windows 
1.03 • Media: DESQview 2.0 is available on 
either 514" or 3M>" floppy diskettes 


r Rush me DESQview 2.0! Tbday! 

Nn nf Pnnios Medial PmHiint 


No. of Copies 


Product 


Retail Price ea. 


PCT-! 


Tbtal 


71 




DESQview 2.0 

$129.95 

$ 


Shipping & Handling USA 

Outside USA 

$ 5.00 
$ 10.00 

$ 


Sales Tkx (CA residents) 

6.5% 

$ 

Payment: □ Visa □ MC □ AMEX □ Check 

Amount 

Enclosed 

$ 


Credit Card: Valid Since 
Card Number: 

Credit Card Name. 

Shipping Address. 

City- 


_ Expiration _ 


State 


Zip 


-Telephone- 


Mail to: Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA 90405 
NOTE: If you own DESQview call us for a special upgrade offer, or send in your DESQview 
registration card and we’ll send you upgrade information. 



Quarterdeck 

Quarterdeck Office Systems • 150 Pico Boulevard, Santa Monica, CA 90405 • (213) 392-9851 


DESQview is a trademark of Quarterdeck Office Systems. AboveBoard is a trademark of Intel Corporation. Hayes is a trademark of Hayes Microcomputer Products, Inc. IBM, PC, Personal System/2 and TbpView are trademarks 
of International Business Machines Corporation. Microsoft Windows and MS are registered trademarks of Microsoft Corporation. Mouse Systems is a trademark of Metagraphics/Mouse Systems. RAMpage is a trademark of 
AST Research, Inc. GEM is a trademark of Digital Research. Hercules is a trademark of Hercules. 
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Ansa Software’s Paradox 2.0 database-management system 


Multi Res II EGA-compatible adapter from STB Systems, Inc. 

applications. AST’s SuperPak utility soft¬ 
ware, included with the board, sup¬ 
ports print spooling and the creation of 
RAM disks. The Advantage/2 multifunc¬ 
tion expansion board takes advantage 
of the PS/2 Micro Channel, providing 
added memory and optional I/O capa¬ 
bilities on one card. Using 256KB and 
1Mbit chips, Advantage/2 can provide 
more than 2MB of extended memory, 
with a minimum configuration of 
512KB. Prices for Rampage/2 range 
from $345 for 64KB to $1,145 for 2MB; 
Advantage/2 prices range from $495 for 
512KB to $995 for 2MB. 

AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714-4992; 714/863-1333 
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A high-resolution gaphics adapter for 
the IBM Personal System/2 has been 
introduced by STB Systems, Inc. The 
VGA Extra supports the Video Graph¬ 
ics Array (VGA) and provides compati¬ 
bility with other video standards—IBM 
EGA, CGA, monochrome display, and 
the Hercules Graphics Card. The 
adapter supports 640-by-480-pixel reso¬ 
lution, 2- and 16-color IBM VGA 
modes. The STB product maintains 
VGA compatibility through hardware 
support at the BIOS level. 

Also offering VGA compatibility, 
STBs Multi Res II produces standard 
video resolutions of 640 by 350, 640 by 
480, and 752 by 410 pixels; on multi¬ 
frequency monitors, the adapter also 
displays a 704-by-519, square-pixel res¬ 
olution. A 132-column capability in 
color or monochrome is provided for 
spreadsheet and terminal emulation 
packages. For running 640-by-350 EGA 
color software on standard mono¬ 
chrome monitors, the adapter automati¬ 
cally converts colors to 16 shades and 
offers l,056-by-352-pixel resolution for 
displaying Microsoft Windows on 
monochrome monitors. The ROM BIOS 
chip will be made available for upgrad¬ 
ing the current EGA Multi Res board to 


VGA compatibility. VGA Extra, $495; 
Multi Res II, $349. 

STB Systems, Inc., 1651 N. Glenville, 
Suite 210, Richardson, TX 75081; 
214/234-8750 
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TECHNOLOGY 

The Personal Computer Enhance¬ 
ment Operation (PCEO) of Intel 
Corporation has announced the avail¬ 
ability of Intel’s high-performance, 32- 

bit 80387 Math Coprocessor. The 

80387 has a clock speed of 16-MHz and 
operates in PCs based on Intel’s 80386 
or the PC/AT using the InBoard 386, 
Intel’s 80386 add-in board. The 80387 
has been optimized for the 80386 to 
provide the highest possible floating¬ 
point performance and directly extends 
the 80386 instruction set to include 
trigonometric, logarithmic, exponential, 
and arithmetic instructions. $795. 

Intel Corporation, Mail Stop CO3-07, 
5200 N.E. Elam Young Parkway, Hills¬ 
boro, OR 97124-6497; 800/538-3373; 
in Oregon, 503/629-7354 
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DATABASE MANAGEMENT 

A true multiuser, database-management 
package is available from Ansa Soft¬ 
ware. Working on major networks (in¬ 
cluding 3Com’s 3Plus, Novell’s Ad¬ 
vanced Netware, IBM Token-Ring, IBM 
PC Network, AT&T’s StarLAN, and Torus 
Tapestry), Paradox version 2.0 allows 
unlimited, simultaneous access to all 
records for transparent data sharing. 
Multiuser features include automatic 
refresh, which updates information to 
the screen as it is revised by other 
users; automatic table- and record¬ 
locking to insure data integrity; and 
deadly embrace protection, a feature 
that prevents crashing when more that 


one user seeks access to the same in¬ 
formation at the same time. Paradox 2.0 
also includes an enhanced edition of 
the Paradox Personal Programmer, an 
application generator that allows devel¬ 
opers to set up complex data-manage- 
ment applications by making selections 
from menus. Additional features are 
support of expanded-memory proto¬ 
cols, increased record capacity from 
64,000 per file to more than 2 billion. 
The Network Pack supports a maxi¬ 
mum of six users on a LAN. Paradox 
2.0, $725; upgrade to version 2.0 for 
purchases made between April 18 and 
May 18, 1987 is free; upgrade for pur¬ 
chases made after May 18 and before 
July 1, 1987, $139; upgrade after July 1, 
1987, $199; runtime license per 250 
copies, $9.95; Network Pack, $995. 

Ansa Software, 1301 Shoreway Road, 
Belmont, CA 94002; 415/595-4469 
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Data Language Corporation (DLC) 
has shipped LAN progress, a PC LAN 
database server version of progress, a 
fourth-generation language and trans¬ 
action-processing, relational database 
management system. LAN progress runs 
on LANs that provide IBM-compatible 
NETBIOS communication services, such 
as Novell’s Advanced Netware, IBM 
Token-Ring Network and PC Network, 
Exelan, and EXOS. LAN progress offers 
automatic crash detection and recovery 
to provide fault-tolerant data processing 
on NETBIOS-compatible LANs. Any 
hardware or software failure that oc¬ 
curs (either on the database server or 
on a LAN-user node), is detected by 
the system. If any partial transactions 
were in process when the failure oc¬ 
curred, they are backed out of the 
database without user intervention. 
$2,450. 

Data Language Corporation, 47 
Manning Road, Billerica, MA 01821; 
617/663-5000 
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. *. otie package stands out as 
the best support available for Turbo 
Pascal programmers: Blaise Com¬ 
puting’s Turbo Power Tools. This 
definitive set of prewritten Pascal 
functions and procedures will 
make the life of any programmer — 
from the beginner to the hard-core 
professional—easier and more 
productive. 


ANOTHER 
PLUSFROM 
BLAISE 
COMPUTING 


The best just got bet¬ 
ter! Turbo POWER 
TOOLS, acclaimed as 
the best programmer 
support package for 
Turbo Pascal, now has 
even more functions, more detailed docu 
mentation and more sample programs. 


NOSECRETS 


Power Tools Plus™ 

Window Routines. 
Memory Resident Routines. 

Routinely. 


Turbo POWER TOOLS PLUS is crafted so 
that the source is efficient, readable and 
easy to modify. We don’t keep secrets! We 
tell you exactly how windows are managed, 
how interrupt service routines can be writ¬ 
ten in Turbo Pascal, and how to write mem¬ 
ory resident programs that can even access 
the disk. Maybe you’ve heard of some un¬ 
documented DOS features that resident 
programs use to weave their magic. Turbo 
POWER TOOLS PLUS documents these 
features and lets you make your own magic! 

Here’s j us t pa rt of th e PL US 
in Turbo POWER TOOLS PLUS: 

♦ WINDOWS that are stackable, re¬ 
movable, with optional borders and a 
cursor memory. 

♦ FAST DIRECT VIDEO ACCESS for 

efficiency. 

♦ SCREEN HANDLING including 
multiple monitor and EGA 43-line 
support. 

♦ POP-UP MENUS which are flexible, 
efficient and easy to use, giving your 
applications that polished look. 

♦ INTERRUPT SERVICE ROUTINES 
that can be written in Turbo Pascal 
without the need for assembly lan¬ 
guage or inline code. 
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♦ INTERVENTION CODE lets you de 
velop memory resident applications 
that can take full advantage of DOS 
capabilities. With simple procedure 
calls, you can “schedule” a Turbo 
Pascal procedure to execute either 
when a “hot key” is pressed, or at a 
specified time. 

♦ PROGRAM CONTROL ROUTINES 

allow you to run other programs from 
Turbo Pascal, and even execute DOS 
commands. 

♦ MEMORY MANAGEMENT allows 
you to monitor, allocate and free DOS- 
controlled memory. 

♦ DIRECTORY AND FILE HAN¬ 
DLING support to let you take advan¬ 
tage of the newer features of DOS 
including networking. 

♦ STRING procedures al¬ 
lowing powerful trans¬ 
lation and conversion 
capabilities. 

♦ FULL SOURCE CODE 

for all included routines, 
sample programs and 
utilities. 

♦ DOCUMENTATION, 
TECHNICAL SUPPORT 

and attention to detail that 


have distinguished 
Blaise Computing 
over the years. 

Turbo POWER 
TOOLS PLUS sup¬ 
ports Turbo Pascal 
Version 2.0 and 
later and is just 
$99.95 . 

Another quality prod¬ 
uct from Blaise Computing: Turbo ASYNCH 
PLUS ™ 

A new package which provides the crucial 
core of hardware interrupt support needed to 
build applications that communicate. 
ASYNCH PLUS offers simultaneous buffered in¬ 
put and output to both COM ports at speeds up 
to 9600 baud. The XON/XOFF protocol is sup¬ 
ported. Now it also includes the “XMODEM ” 
file-transfer protocol and support for Hayes 
compatible modems. 

The underlying functions of Turbo ASYNCH 
PLUS are carefully crafted in assembler for effi¬ 
ciency and drive the UART and programmable 
interrupt controller chips directly. These func¬ 
tions, installed as a runtime resident system, 
require just 3.2K bytes. The high level function 
are all written in Turbo Pascal in the same 
style and format as Turbo POWER TOOLS 
PLUS. All source codeis included for just 


$99.9 5. 


BLAISE COMPUTING INC. 

2560 Ninth Street, Suite 316 Berkeley, CA 94710 (415) 540-5441 

ORDER TOLL-FREE 800-227-8087 

Calif, residents call (415) __ 


r VES send me the pUJS Q woo « galeS Tax. Ai 

\ a Turbo _(GA residential Ex press shiPP' n 8' 

$1.0 • . 

phone: l 


l Name: 

\ Shipping Address: 

l 
\ 



Shipping ^ _ State: —- 

c . __ ._-—'- Exp• Date. — 
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Javelin PLUS financial-analysis package from Javelin Software 


Universal Technical Systems, Inc’s TK Solver Plus 


Expanding on the strengths of the orig¬ 
inal Javelin design, Javelin PLUS, a fi¬ 
nancial-analysis package that combines 
spreadsheet/modeling and database 
functions has been released Javelin 
Software Corporation Features of 
Javelin PLUS consist of a central infor¬ 
mation base surrounded by views or 
ways of entering, manipulating and re¬ 
porting data. Javelin PLUS, as an analy¬ 
sis tool, represents numbers and their 
relationships logically, automatically 
self-documenting the user’s work, and 
thus ensuring the integrity of his data. 
Javelin PLUS’S database functions allow 
the user to select or sort records in a 
list as part of the model. Cross-tabula¬ 
tion functions allow summarization of 
database information over time. An 
open architecture design allows unlim¬ 
ited application-specific additions to 
Javelin PLUS. Four snap-in modules are 
included: What If, Forms Input, Multi¬ 
ple Regression, and Histogram; more 
are planned. A developer’s Snap-In 
Building-Block kit, a Forms Entry 
Snap-In Building Block, a range restrict 
feature, and a /File Run command for 
incorporating DOS commands are 
some of the system builder features. 
$249, upgrades prior to September 1, 
1987, $79; afterward, $150. 

Javelin Software Corporation, One 
Kendall Square, Building 200, 
Cambridge, MA 02139; 617/494-1400 
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SOFTWARE DEVELOPMENT 

An enhanced version is available of 

Visible Systems Corporation s com 

puter-aided software engineering 
(CASE) productivity tools. Release 2.2 
of the Visible Analyst Workbench 
consists of three modules: the Visible 
Analyst, the Visible Rules, and the 
Visible Dictionary. The Visible Ana¬ 
lyst is a computer-aided software engi¬ 
neering tool for creating and editing 


software engineering diagrams of all 
kinds. It can handle all of the leading 
structured methodologies and is distin¬ 
guished by its diagramming and editing 
versatility. Some major features are 
Quickdraw, which enables the user to 
redraw a diagram in an average of 5 
seconds; a custom symbol generator 
that draws from a library of up to 40 
symbols that can be created, copied, 
edited, or replaced; and flexible text 
and lines, which gives the user the 
ability to use a variety of line styles and 
text fonts. The Visible Analyst contains 
on-line context sensitive help. The Visi¬ 
ble Rules contains expert rules used 
for design validation to ensure consist- 



Screen shot of Visible Systems’ Visible Analyst Workbench 


ency and completeness. The Visible 
Dictionary is a central definition catalog 
with key project-related information to 
ensure uniformity of expression. The 
Visible Analyst, $595; the Visible Analyst 
Rules (Visible Analyst and Visible 
Rules), $1,190; the Visible Analyst Work¬ 
bench (Visible Analyst, Visible Rules, 
and Visible Dictionary), $1,785. 

Visible Systems Corporation, 49 Lexing¬ 
ton Street, Newton, MA 02165; 
617/369-1800 
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An enhanced edition of TK!Solver, Uni¬ 
versal Technical Systems, Inc.’s al¬ 
gebraic equation processing product, 
has been shipped. TK Solver Plus fea¬ 
tures high-resolution graphics, supports 


the 8087 or 80287, reads and writes 
.WKS/.WK1 format files, offers easy-to- 
use tables for input and output, adds 
complex number arithmetic, and sup¬ 
ports user-defined procedure functions. 
A library of models, pull-down menus 
and context-sensitive help is included. 

It can solve one or more linear or 
nonlinear equations simultaneously, via 
either direct algebraic solution or itera¬ 
tion. User-defined procedure functions 
extend TKISolver’s more than 70 built- 
in functions. It can solve equations with 
complex numbers, allow numerical in¬ 
terpretation of relational operations, 
and uses Boolean variables and func¬ 
tions for logical or conditional compu¬ 
tation. $395; trial pack, $25. 

Universal Technical Systems, Inc., 1220 
Rock Street, Rockford, IL 61101; 
800/435-7887; in Illinois, 

815 / 963-2220 
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A shell programming language has 
been developed by Gryphon 
Microproducts. The Weiner Shell 

language generates memory-resident 
programs that can run in the back¬ 
ground. Programmers easily can apply 
the Shell language to existing software. 
The Weiner Shell can take advantage of 
as much as 8MB of available expanded 
memory; any program run with the 
Shell can also access that memory. 
Other features include DOS interrupt 
capability, user I/O, user-defined keys, 
array- and queue-processing, taking a 
snapshot and playing back a maximum 
of 250 screens, floating-point arithme¬ 
tic, and file selection by date, time, and 
content. $199. 

Gryphon Microproducts, P.O. Box 4104, 
Silver Spring, MD 20904; 301/384-6868 
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The material that appears in Tech Releases is 
based on vendor-supplied information. 

These products have not been reviewed by 
the PC Tech Journal editorial staff 
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Add the Reader 

ORIGINAL DISPLAY 


subtract the work. 



Having an office system 
capable of reading text, 
graphics and photographs 
is no longer a luxury. It's a 
necessity. 

The addition of the 
Reader to your present sys¬ 
tem will virtually eliminate the 
need to retype or recreate 
documents and images. The 
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Reader can scan continuous 
tone images, such as photo¬ 
graphs, by converting them 
to 128 shades of grey and 
transfer them to your system. 
Imagine multiplying your 
graphic scanning ability to a 
point where you can repro¬ 
duce photos or graphics in 
vivid detail. The applications 
are countless. And with the 
Reader's 30 page capacity 
it can feed up to 4 pages of 
text a minute. Accurately and 
automatically. 

Standard features allow 
you to read pages directly 
into word processing pro¬ 
grams such as Wordstar® 
2000, Multimate™, XyWrite™ 
III, Word Perfect™, Display- 
Write™ III and Microsoft® 
Word. Features for filing 
and editing are provided in 
an easy to use format. The 

CARD 


Reader also offers a multitude 
of interfaces to the most pop¬ 
ular page make-up and 
graphic editing programs 
available. Unique software 
architecture permits the addi¬ 
tion of new typestyles and 
features to your system with¬ 
out the worry of hardware 
obsolescence or costly 


upgrading. 

Consider the possibilities. 
Words and pictures repro¬ 
duced into a polished, profes¬ 
sional appearance you never 
dreamed affordable. So total 
up the time and effort you 
spend at your system, then 
add the Reader and subtract 
the work. 


Yes, I am very interested in the IOC Reader. Please send me more 
information. 

Name_ 

Address_ 

City_State_Zip_ 

Phone_ 

Mail to or call: Intelligent Optics Corporation. 4 Heritage Park Road 
P.O. Box 712, Clinton, CT 06413 Telephone (800) 982-0030 



Names indicated by TM or ® are trademarks of their respective manufacturers. 

























Peter Norton 






fourdiffer- 


consists of 


newprogrammi 

who hat 


referenced data at your 

most manual 
with a few simple 
eystrokes. ■ Includes 

compiler for creating 

your own databases. 
■ Also available in 
versions for BASIC, C 
Pascal. 


Nobody ever said programming PCs was 
supposed to be easy. 

But does it have to be tedious and time- 
consuming, too? 

Not any more. 

Not since the arrival of the remarkable new 
program on the left 

Which is designed to save you most of the 
time you’re currently spending searching through 
the books and manuals on the shelf above. 

The Norton On-Line Programmer’s Guides™ 
are a quartet of 
the same things in 
ent languages. 

Each package 
two parts: A memory-residei 
instant access program. 

And a comprehensive, 
cross-referenced database 
crammed with just about 
everything you need to know to program in your 
favorite language. 

And when we say everything, we mean 
everything. 

Everything from information about language 

Designed for the IBM® PC, PC-ATand DOS compatibles. Available at most software 













announces a 
)g tool for people 
: manual labor; 



A Guides reference summary 
screen (shown in blue) pops up on 
top of the program you're working 
on (shown in green). 


Summary data expands on 
command into extensive detail 
And you can select from a wide 
variety of information. 


syntax to a variety of 
tables, including ASCII 
characters, line draw¬ 
ing characters, error 
messages, memory 
usage maps, important 
data structures and 
more. 

How much more? 

Well, the databases 
for BASIC, C and Pas¬ 
cal give you detailed listings of all built-in and 
library functions. 

While the Assembly database delivers a com¬ 
plete collection of DOS service calls, interrupts 
and ROM BIOS routines. 

You can, of course, find most of this informa¬ 
tion in the books and manuals on our shelf. 

But Peter Norton—who’s written a few books 
himself—figured you’d rather have it on your 
screen. 

In seconds. 

In full-screen or moveable half-screen mode. 

Popping up right next to your work. Right 
where you need it 

dealers, or direct from Peter Norton Computing, Inc., 2210 Wilshire Blvd., #186, Santa Monica, CA 90403.213-453-2361, Fax 213-453-6398, MCI Mail: PNCI ©1987 Peter Norton Computing 


This, you’re probably 
thinking, is precisely the 
kind of thinking that pro¬ 
duced the classic Norton 
Utilities.™ 

And you’re right 
But even Peter Nor¬ 
ton can’t think of every¬ 
thing. 

Which is why there’s 
a built-in compiler for 
creating databases of your own. 

Ana why all Guides databases are compatible 
with the instant access program in your original 
package. 

So you can add more languages without spend¬ 
ing a lot more money. 

To get more information, call your dealer or 
Peter Norton Computing. 

And ask for some guidance. 

*3Z$i&r bfortufr- 

COMPUTING 
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helps save time, money and cut frustrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


TP2C - Translate Turbo Pascal to 
formatted K&RC (proposed ANSI 85 
standard). Include files, in-line 
code, nested procedures. 95 4- % 
successful conversion. PC $ 219 


Al-Expert System Dev't 


Arity Combination Package PC 
System - use with C MS 

SQL Dev’t Package MS 

Auto-Intelligence PC 

Experteach - Powerful, samples PC 
Exsys PC 

Runtime System PC 

Insight 2 + MS 

Intelligence/Compiler PC 

T.I. - PC Easy PC 

Personal Consultant Plus PC 
Personal Consultant Runtime PC 
Turbo Expert-Startup-(400 rules) PC 
Corporate (4000 rules) PC 


979 
229 
229 
739 
339 
309 
469 
379 
739 
435 
$2589 
$ 85 
$ 129 
$ 359 


“Programmers at Work” — FREE 

This fascinating book from Microsoft features inter¬ 
views, biographies, code doodles — a detailed look 
at the backgrounds, philosophies, and working 
styles of 19 of today’s most influential program¬ 
mers; Jonathan Sachs, Dan Bricklin, Bill Gates, and 
C. Wayne Ratliff among them. NOW you can get 
“Programmers at Work” as a bonus from The Prog¬ 
rammer’s Shop. Just call our toll-free number and 
place your order totaling $250 or more and you’ll re¬ 
ceive this incredible book (regularly $14.95) FREE! 

Our Services: 


• Programmer’s Referral List 

• Compare Products 

> Help find a Publisher 
■ Evaluation Literature FREE 

• BBS - 7 PM to 7 AM 617-740-2611 


* Dealers Inquire 
- Newsletter 
1 Rush Order 
1 Over 706 products 
1 National Accounts Center 


C Language-Compilers 


AZTEC C86 - Commercial PC $499 
C86 PLUS - by Cl MS $379 

Datalight C - fast compile, good code, 

4 models, Lattice compatible, Lib 


Al-Lisp 


Microsoft MuLisp 85 
PC Scheme LISP - by TI 
TransLISP - learn fast 
TransLISPPLUS 
Optional Unlimited Runtime 
PLUS for MSDOS 


MS 

PC 

MS 


159 

85 

89 

139 

179 


Others: IQ LISP ($155), IQC LISP ($269) 


Al Prolog 


APT - Active Prolog Tutor - build 
applications interactively PC $ 49 
ARITY Prolog - Interpreter PC $ 229 
COMPILER/Interpreter-EXE PC $ 569 
Standard Prolog MS $ 77 

MicroProlog - Prof. Entry Level MS $ 85 
MicroProlog Prof. Comp./Interp. MS $ 439 
MPROLOG P550 PC $ 175 

Prolog-86 - Learn Fast MS $ 89 

Prolog-86 Plus - Develop MS $ 229 
TURBO PROLOG by Borland PC $ 69 


Basic 


source. Dev’rs Kit 
Datalight Optimum - C 
with Light Tools by Blaise 
Lattice C - from Lattice 
Let’s C Combo Pack 
Let’s C 

Microsoft C 4.0- Codeview 
Rex - C/86 by Systems & 
Software - standalone ROM 
Turbo C by Borland 
Uni ware 68000/10/20 Cross 
Compiler 


C Libraries-Files 


C Index by Trio/PLUS 
BTree by Soft Focus 
CBTREE - Source, no royalties 
CTree by Faircom - no royalties 
rtree - report generation 
dbQUERY - ad hoc, SQL-based 
dbVISTA - pointers, network. 

Object only - MSC, LAT, 

Source - Single user 
dBx - translator to library 


PC $ 77 
MS $109 
$168 
$269 
$ 99 
$ 57 
$275 


PC 

MS 

PC 

PC 

MS 


MS 

PC 


$695 
$ 69 


MS Call 


MS $319 
MS $ 69 
MS $ 99 
MS $315 
PC $239 
MS $129 

C86 $129 
MS $389 
MS $299 


C-Screens, Wincfows, Graphics 


BAS_C - economy 

MS $ 

169 

Curses by Aspen Scientific 

PC $109 

BAS_PAS - economy 

MS $ 

129 

dBASE Graphics for C 

PC $ 69 

Basic Development System 

PC $ 

105 

ESSENTIAL GRAPHICS - fast 

PC $185 

Basic Development Tools 

PC $ 

89 

Graphic - new color version 

PC $285 

BetterBASIC 

PC $ 

129 

Greenleaf Data Windows 

PC $159 

Exim Toolkit - full 

PC $ 

39 

w/source 

PC $289 

Finally - by Komputerwerks 

PC $ 

85 

Vitamin C - screen I/O 

PC $159 

Inside Track 

PC $ 

50 

Windows for C - fast 

PC $189 

Mach 2 by MicroHelp 

PC $ 

55 

Windows for Data - validation 

PC $319 

Peeks n Pokes 

PC $ 

35 

ZView - screen generator 

MS $169 

QuickBASIC 

Stay-Res 

PC $ 
PC $ 

69 

75 

1 FEATURE 

..I 

Turbo BASIC - by Borland 

PC $ 

69 

CxPERT - Expert systems shell. 



FEATURE 


Periscope III - debugger with 64K 
protected RAM and breakout switch; 
breakpoints for hardware, memory, 
port, data. Real-time trace buffer, 
pass counter. PC $829 


RECENT DISCOVERY 


C Worthy Interface Library - Complete, 
tested human interface for MS C, Lattice 
or Turbo C. Full screens, Windows, 

DOS, Error handling. Menus, Messages. 
Source separate, no royalties. PC $ 249 


dBASE Language 


Clipper compiler PC Call 

dBASE II MS $329 

dBase III Plus PC $429 

dBASE III LANPack PC $649 

DBXL Interpreter by Word Tech PC $139 

FoxBASE -I- - single user MS $349 

Quick Silver by Word Tech PC $499 


dBASE Support 


dBase Tools for C 
dBrief with Brief 
DBC ISAM by Lattice 
dFlow - flowchart, xref 
Documentor - dFlow superset 
Genifer by Bytel-code generator 
QuickCode III Plus 
Tom Rettig’s Library 
UI Programmer - user interfaces 


PC $ 65 
PC Call 
Call 
Call 
Call 
MS $299 
MS $239 
PC $ 89 
PC 249 


MS 

MS 

MS 


application. Certainty factors, explanations, 
inheritance, frames, help. MS $295 
We support MSDOS (not just compatibles), 
PCDOS, Xenix-86, CPM-80, Macintosh, Atari ST, 
and Amiga. 


Fortran & Supporting 


50:More FORTRAN 

ACS Time Series 

Forlib + by Alpha 

I/O Pro - screen development 

MS Fortran - 4.0, full ’77 

No Limit - Fortran Scientific 

PC-Fortran Tools - xref, pprint 

RM/Fortran 

Scientific Subroutines - Matrix 


Other Products 


386 Assembler/Linker 
ASMLIB - 170+ routines 
asmTREE - B + tree file mgmt. 
Back-It - flexible, fast 
Dan Bricklin’s Demo Program 
Disk Technician - smart disk 
upkeep 

Help/Control - on line help 
Interactive Easyflow-Haven Tree 
Link & Locate - Intel tools 
Microsoft Windows 
MKS Toolkit - Unix, vi. awk 
Norton Commander 
Numerical Analyst by Magus 
PLink - 86 PLUS - overlays 
Polymake by Polytron 
PolyShell by Polytron 
PolyXREF by Polytron 
PMaker - by Phoenix 
Sapiens V8 - 8M virtual mgr. 
Source Print - by Aldebaran 
Taskview - ten tasks 
Tree Diagrammer 
Visible Computer; 8088 
Xtree - classic graphic tree 


PC $ 95 
MS $399 
MS $ 59 
PC $129 
MS $279 
PC $109 
PC $165 
MS Call 
MS $129 


PC $389 
PC $125 
PC $339 
PC $ 89 
PC $ 59 

PC $ 89 
PC $ 99 
PC $125 
MS $329 
PC $ 69 
PC $ 99 
PC $ 55 
PC $269 
MS $299 
MS $109 
MS $109 
PC $ 99 
PC $ 79 
PC $269 
PC $ 60 
$ 55 
$ 45 
$ 65 
$ 45 


PC 

PC 

PC 

PC 


Note: All prices subject to change without notice. 

Mention this ad. Some prices are specials. Ask about 

COD and POs. Formats: 3" laptop now available, plus 200 others. 

UPS surface shipping add $3/item. 


E HOURS H Call for a catalog, literature, 
8:3o am-8:oo pm est. advice and service you can trust 


“I like your straightforward, open evaluations, 
comments and selection.” 

Chris Chapman 
Practical Solutions Software 
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TED FORGERON 



For maximum performance, a program identifies the math copro¬ 
cessor (the 8087, 80287, or 80387) functioning in a system. 


A lthough Intel’s 8087, 80287, and 80387 Numeric Data 
Processors (NDPs) are similar, they have a few significant 
differences that programmers can use to squeeze that last 
ounce of performance from their numeric applications* To 
take advantage of these differences, a program must be able 
to detea, at runtime, which math coprocessor is installed. 

The NDPTYPE program (listing 1) includes the Intel- 
recommended techniques for detecting and identifying the 
coprocessor. Although other algorithms may detea the dif¬ 
ference, they cannot be guaranteed to perform correaly with 
future math coprocessors from Intel. 

An instruction in the NDPTYPE program, called FNSTCW 
(store control word, no wait), determines the presence of a 
coprocessor. (For a description of this process, see “Machine 
Specifics,” Ted Forgeron, June 1985, p. 181.) 

One distinguishing feature of the 8087 is its response to 
the FENI (enable interrupts) and FDISI (disable interrupts) 
instructions. Both instructions set the interrupt behavior of 
an 8087, but are ignored by the 80287 and 80387. NDPTYPE 
sends an FDISI instruction to the NDP; if this turns off the 
interrupt bit in the NDP control word, then it is an 8087. 

To distinguish between the 80287 and 80387, NDPTYPE 
tests the default infinity mode. The two infinity modes possi¬ 
ble on Intel math coprocessors are affine and projective. The 
80387 defaults to the affine mode and both the 8087 and 
80287 default to the projective mode. 




In the affine mode, positive and negative infinities are 
two distinct values; the domain of real numbers is repre¬ 
sented by a line extending infinitely in either direaion. In 
the projective mode, infinity is only one value, neither posi¬ 
tive nor negative; the real number line is closed into a circle 
of infinite circumference. . 

NDPTYPE generates both positive and negative infinities 
by dividing by zero; if the two infinity values compare equal, 
the coprocessor has defaulted to the projective mode and 
the math coprocessor is an 8087 or 80287. If the two values 
are different, the coprocessor has defaulted to the affine 
mode and, therefore, is an 80387. 

Although the main purpose of NDPTYPE is to demon¬ 
strate testing procedures for incorporation into other pro¬ 
grams, it can be used as a stand-alone program. The user 
can assemble NDPTYPE with the Microsoft Macro Assembler 
4.0, link it with any compatible DOS linker, and convert it to 
a .COM file with EXE2BIN. The assembler’s /R switch must 
be enabled for the assembler to recognize the math copro¬ 
cessor instructions. Without 7R engaged, the assembler gen¬ 
erates a syntax error for the coprocessor instruaions. limfeiBBI 


Ted Forgeron is an engineering program manager for Intel Corpo¬ 
ration. He is also coauthor of the Programmer’s Reference Manual 
for IBM Personal Computers (Dow-Jones Irwin, 1987) and a con¬ 
tributing editor to PC Tech Journal. 


jnz print 


/display 8087 message 


CHECK IF 80287 OR 80387 


by dividing 1 by zero 
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ports industry standard TCP/IP com¬ 
munications protocol and EtherneC 
and offers the option of Microport™ 
DOSMerge 386™ to link MS-DOS ap¬ 
plications to run under UNIX V. 3. 

Like all the TeleVideo 386s, the 
TeleNIX/386 is based on the powerful 
Intel® 16MHz 80386 32-bit micropro¬ 
cessor. It comes complete with 2Mbytes 
of 32-bit 0-wait state RAM, 60Mbyte 
streaming tape drive, eight expansion 
slots, a choice of high capacity disk - 
drives with ESDI controller, Microport 
System V/386 software, high-resolution 
text and graphics monochrome display, 
and tilt-and-swivel base. 

Introducing the TeleSTAR/386™ 
Engineering Workstation. 

The first “open system” workstation 


Here A re The Keys 
To UnlockingThe Powe 
Of The 386. 


Slip the key into our exclusive / a 
on/off security lock, turn one / 
of these beauties on, and ( 
stand back. 

Introducing the 
TeleNIX/386.™ W 

The 386 that gives you both UmX® 
and MS-DOS™ in one machine. 

You get the best of UNIX: multi- 


~ 1 tasking, connectivity, and 

A \# multi-user functions; plus, 
r \ access to the thousands of 
applications programs 
written in MS-DOS. 
The TeleNIX/386 is 
the perfect choice for 
small businesses and departments 
with true multi-user/multi-tasking 
needs that don’t require a PC. It sup¬ 


1170 Morse Avenue, Sunnyvale, CA 94088-3568 (408) 745-7760. Regional offices: West (408) 745-7760: 
\2. Latin America/Pacific (408) 745-7760 Extension 511. European offices: Amsterdam 31.2503.35444: 


TeleVideo 


© 1987 TeleVideo Systems. Inc. Tele/386, TeleNIX/386, TeleSTAR/386 are trademarks of TeleVideo Systems, Inc. UNIX is a registered trademark of Bell Laboratories. NetWare, Advanced NetWare 
are trademarks of Novell, Inc. MS-DOS, MS-OS/2 are trademarks of Microsoft, Inc. X Window is a trademark of MIT. Ethernet is a trademark of Xerox Corporation 
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with 386 power plus high resolution 
for just $10,995. 

It features concurrent UNIX V. 3 
and MS-DOS capability, MIT’s X 
Window™ interface, GKS software, 
and a built-in Ethernet interface with 
TCP/IP. Plus, a high-resolution 1280 x 
1024 pixel display; 17" color monitor 
(19" monochrome monitor optional), 
256 simultaneous color display from 
a 4,096 color palette; three-button 
optical mouse; 16MHz 80387 math 
co-processor; and 4Mbytes of 32-bit 
RAM memory that’s expandable to 
16Mbytes. 

Introducing the Tele/386.™ 

Here’s the most affordable 386 you 
can buy. 

The new Tele/386 comes with a 


1.2Mbyte floppy disk drive, 8 expan¬ 
sion slots, serial and parallel ports, 
2Mbytes of 32-bit 80-nanosecond 
RAM and an enhanced AT-type 
keyboard. 

Options include industry stan¬ 
dard monochrome and enhanced 
color graphics displays, extended 
2Mbyte and 8Mbyte RAM memory 
boards, MS-DOS 3.x, UNIX V.3, 
and NetWare™ software. MS-OS/2™ 
support will be provided in 
early 1988. 

Introducing the PM/386 
network file server. 

This new high-performance network 
file server is just what you need for 
demanding applications. Running a 
version of the industry standard 


Advanced NetWare^ the PM/386 can 
network up to 24 workstations. Its 
built-in multiple file server support 
and internetwork connectivity make it 
easy to configure even larger networks. 

Get a set of TeleVideo 386 
keys for yourself. 

These new TeleVideo 386s are every¬ 
thing you’re looking for: powerful, 
versatile, affordable, and available. 

For more information, call 
your TeleVideo representative. Or 
call us at 1-800-835-3228 
Dept. SY2. 


THE VISION YOU NEED TO SUCCEED 


Southwest (714) 476-0244; South Central (214) 550-1060; Southeast (404) 447-1231; Midwest (312) 397-5400; East (516) 496-4777; 
Paris 33.1.4687.34.40; London 44.9905.6464. CIRCLE NO. 182 ON READER SERVICE CARD 
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Piece by piece we paint a portrait of the PS/2, 
rating each part as we go. We can say now 
that IBM was not all thumbs on this one. 


WILL FASTIE 


This is a portrait that begins with 
thumbs—some up, some down. It 
is a portrait that fills out this entire 
issue of PC Tech Journal , including 
as it does a technical analysis of 
all the new components of IBM’s 
much heralded Personal System/2: 
architecture, graphics capabilities, 
individual models, market context, 
performance, operating systems, 
3270 communications, and local 
area network concerns.. 

The PS/2 family is complex, 
from both technical and marketing 
perspectives. IBM has proffered 
several significant technical ad¬ 
vances: the new Micro Channel Ar¬ 
chitecture, designed to improve re¬ 
liability and support future growth; 
the Video Graphics Array (VGA), an 
extended EGA built into the PS/2 
machines; and improved reliability 


through reduced circuitry, better 
manufacturing methods, and sur¬ 
face-mount technology. Of future 
import is Operating System/2 (OS/ 
2), including the Presentation Man¬ 
ager (a Microsoft Windows-derived 
graphical user interface). IBM mar¬ 
keters can vaunt the smaller foot¬ 
print, new styling, standard fea¬ 
tures, disk-caching performance, 
and numerous other amenities that 
complete the PS/2 portrait. 

Our editorial staff worked as a 
team to understand and define 
PS/2. PC Tech Journals portrait of 
the new family on the following 
pages represents the best of a 
group of people truly excited by 
advances in the field of personal 
computing and dedicated to techni¬ 
cally accurate, careful analysis. But 
first, an explanation of the thumbs. 
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I n the premier issue of PC Tech 
Journal in the summer of 1983 I 
had the courage (or perhaps the 
audacity) to pass judgment on what 
IBM did right and wrong in designing 
the PC. Using thumbs as my unit of 
measure, I gave IBM a lukewarm 
thumbs-up rating. Now here it is four 
years later, and IBM has introduced the 
Personal System/2 family of computers. 
How can I shirk my responsibility to 
do the same for the PS/2 models? 

Therefore, I turn my attention to 
IBM’s newest machines, praising or 
panning the PS/2’s key elements as 
appropriate—addressing, one by one, 
the PS/2 hardware, operating systems, 
connectivity, compatibility, and perfor¬ 
mance. A thumbs-up or thumbs-down 
icon at the beginning of each section 
signifies favor or disfavor with the issue 
at hand (no pun intended). And just to 
save everyone the trouble of counting, 

I can tell you in advance that, overall, 
the PS/2 family earns a thumbs-up rat¬ 
ing from PC Tech Journal. 

IBM’s new offerings should be 
viewed as a family and not just a set of 
individual, desktop computers. The 
family connection is critical to IBM and 
is at the heart of its current advertising 
campaign in which the M*A*S*H 
“family” touts the PS/2 family. 

The following comments, there¬ 
fore, deal with issues pertaining to the 
entire family and touch upon the 
sometimes thorny relationships be¬ 
tween the individual family members. 

THE FAMILY NAME 

When IBM chose the Per¬ 
sonal Computer moniker for 
the first generation of its 
desktop computers, it may have had no 
idea the nickname PC would come to 
symbolize not just IBM products but, in 
effect, a whole industry. Because those 
two initials stuck so hard and fast, IBM 
faced quite a dilemma when the time 
came to name the new generation. 

Selecting a name was strictly a 
marketing question. IBM knew it had to 
provide a good solution for its most 
important customer base, the owners 
of its mainframe and midrange com¬ 
puters. The new computers had to fit 
in with that line of products: the 
System/310, the System/ 38, and the 
System/36. At the same time, IBM could 
hardly announce a new set of desktop 
machines without appealing to the con¬ 
stituency that made the personal com¬ 
puter so wildly successful. 

How could the marketers miss 
with a name like Personal System/2? It 
looks and sounds enough like personal 


computer to appease the PC crowd, but 
has the ring of the more substantial 
IBM systems. It even has the slash, a 
sure indicator that the new family rep¬ 
resents a mainstream IBM architecture. 

LOOK AND FEEL 

Overnight IBM has outdated 
the styling of the current PC 
family. The PC/AT that only 
yesterday looked so powerful and im¬ 
pressive on your desk now looks huge 
and awkward. By providing new, attrac¬ 
tive packaging for the PS/2 computers 
and making the larger models floor¬ 
standing units, IBM has brought a new 
standard of convenience and style to 
the industry. In the process it has re¬ 
duced system size and weight, heat and 
noise, and power consumption. Equally 
appealing is the ease with which these 
systems can be set up, disassembled, 
and maintained. 

DIMENSIONS 

The new desktop systems 
are too deep to fit comforta¬ 
bly on a standard 24-inch- 
deep work surface. This is not a new 
problem, nor is it a serious defect, but 
it is one that will provide widespread 
inconvenience. IBM should have paid 
at least as much attention to making 
the PS/2s shallow enough to fit on 


commonly available work surfaces as it 
did to making the machines narrower. 

THE KEYBOARD 

Every time IBM has an¬ 
nounced a new computer, 
the first complaints voiced 
are about the keyboard. This time IBM 
earns a hearty thumbs-up because it 
did not change the keyboard layout 
(see photo 1). It is the same 101-key 
enhanced version announced with the 
RT PC and, shortly thereafter, with the 
AT 339 and XT 286 (see “Keying on a 
Standard,” Bob Smith, July 1987, 
p. 134). That simply means that IBM, 
understanding its vulnerability, pre¬ 
announced the keyboard to avoid sub¬ 
jecting its new family to abuse. 

IBM promises that this will be its 
universal keyboard, appearing on the 
desktop family line as well as on other 
IBM products. That should make the 
large mainframe customers very happy. 

On this now-standard keyboard, 
the Esc key is in the correct (or at least 
a good) spot; the function keys, which 
run along the top of the keyboard, are 
12 in number (a 3270 issue); NumLock, 
CapsLock, and ScrollLock have light 
indicators; and a set of cursor keys 
floats alone, allowing full use of the 
numeric keypad. There is even a pencil 
ledge, although it will more often be 
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PHOTO 2 : IBM PS/2 Mouse 


PHOTO 1: Enhanced Keyboard 


It’s the same! For once, IBM announced a new computer 
and did not change the layout of the keyboard. 


IBM now offers its very own mouse, manufactured by Alps 
America, that connects directly to the PS/2 mouse port. 


used to support key templates. These 
are all good features. 

The one negative factor is teaching 
your fingers the layout, after having 
used the PC-style arrangement for so 
long. This is worsened by the fact that 
many software vendors have tried to 
place functions on keys in a useful and 
meaningful way . For example, the in¬ 
dent key 7 in WordPerfect is F4, just to 
the left of its first cousin, the Tab key. 
On the Enhanced keyboard, the logic 
for its position disappears. 

BUILT-IN VGA 

The Video Graphics Array 
(VGA), IBM’s new display 
standard, elicits mixed emo¬ 
tions. Look a little further down the 
page for the thumbs-down treatment. 

What is great about the VGA is that 
it is built into every PS/2, except the 
Model 30 (which, as you will discover 
by reading on, I do not consider to be 
a true member of the family). This 
eliminates quite a bit of decision¬ 
making—no more agonizing choices 
between text and graphics. 

The buying decision is reduced to 
choosing among monitors of varying 
features and prices. Better yet, each of 
the four PS/2 monitors works on any 
PS/2. Building in the basic display hard¬ 
ware was definitely 7 the right move. 

CONSERVATIVE VGA 

Unfortunately, the VGA is 
less than we might have 
hoped for. It is merely 7 IBM’s 
own EGA clone—in some sense, it can 
be considered a “fixed” EGA. 

IBM was too conservative in creat¬ 
ing the VGA’s feature set. Many of the 
features, like the 640-by-480, 16-color 
mode, are available on upscale (al¬ 
though not expensive) third-party EGA- 
compatible boards. In fact, the VGA’s 


limitation to 16 colors in 640-by-480 
mode is a serious flaw. The imaging 
capabilities of the 320-by-200, 256-color 
mode, even available on the Model 30, 
are excellent; just imagine the possibili¬ 
ties at twice the resolution. 

The design is not directly expand¬ 
able, however, so adding display mem¬ 
ory 7 does not bring more color or 
higher resolutions. With a more flexi¬ 
ble basic design, higher resolutions, 
faster processing, or built-in primitives 
could have been achieved simply by 
adding more memory or processing 
power on top of the supplied circuitry. 

In graphics, we always seem to 
want more than we get. One reason for 
that is the creativity of the aftermarket, 
which quickly responds to fill in the 
gaping holes. IBM should have sup¬ 
plied greater capability in every ma¬ 
chine so that the aftermarket, instead of 
supplying basic hardware, could have 
concentrated on expansion options. 

This is precisely what happened in 
the aftermarket for the Apple Macin¬ 
tosh. It is the graphics capability of the 
Mac II that makes everyone drool. IBM 
should have given us a little bit more. 

SOPHISTICATED BUS 

From a hardware point of 
view, the Micro Channel Ar¬ 
chitecture is the most signifi¬ 
cant technological advance in the PS/2 
family 7 . It is a fully defined bus architec¬ 
ture that allows adherence to defined 
rules rather than determining bus be¬ 
havior through experimentation. It 
gives not only the machines, but also 
the entire architecture of the machines, 
a long life span. It is also an important 
enabling technology, one that creates a 
vast new opportunity and provides a 
big step toward multitasking support. 

This kind of sophisticated, mini¬ 
computer-like bus is essential for more 


demanding applications, such as trans¬ 
action processing, multiprocessing, or 
fault-tolerant computing. For the,aver¬ 
age, every day user, the bus lessens the 
chance of a glitch. Either way, the 
Micro Channel is a good and proper 
step forward, and it is the single ele¬ 
ment that makes a machine qualify 7 as a 
blood relative of the PS/2 family 7 . 

PORT CONTROL 

IBM took long enough, con¬ 
sidering that Compaq and 
other compatible manufac¬ 
turers have done it all along, but the 
system board (which IBM insists on 
calling the planar board ) now contains 
many of the fundamental requirements 
for all desktop computers. Included are 
base system memory, one serial port, 
one parallel port, a clock, and, of all 
things, a mouse, or “pointing-device,” 
port. (IBM now offers its own mouse 
to connect to the PS/2 mouse port, as 
shown in photo 2). Not included on 
the system board, and correctly so, are 
the system switches. 

This is just the right combination. 
All ATs used at PC Tech Journal , for 
example, are equipped with expansion 
memory, two serial ports (one for a 
modem and one for a mouse) and the 
parallel port; aside from the parallel 
and first serial ports, these are extra¬ 
cost options. Our configurations are 
typical (based on our reader research), 
so we expect many others have had 
similar frustrations about this set of 
“required” options. 

MEMORY SUPPORT 

On the other hand, IBM is 
playing games with us re¬ 
garding the basic memory 7 
configuration of these machines. Each 
PS/2 (except the non-PS/2 Model 30) 
comes with 1MB of memory, so filling 
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out 640KB is no longer an issue. How¬ 
ever, not many users are satisfied with 
1MB, as evidenced by the brisk sales of 
expanded memory boards. Further¬ 
more, IBM’s new OS/2 is expected to 
be quite demanding of memory, re¬ 
quiring a minimum of 1.5MB of base 
and extended memory for a usable 
OS/2 configuration, 2MB for DOS envi¬ 
ronment support, and 3MB to run OS/2 
Extended Edition. 

The PS/2 family follows the ques¬ 
tionable lead of the PC family by deliv¬ 
ering a minimal amount of memory on 
the system board but offering no room 
for expansion there. This is in sharp 
contrast to the Macintosh SE, for exam¬ 
ple, which comes with 1MB onboard 
memory that can be upgraded to 4MB 
by replacing the single in-line memory 
modules (SIMMs) with higher density 
RAM. IBM’s offering of an expanded 
memory board does not appease; IBM 
memory is typically small and expen¬ 
sive. Competitors offer four times the 
memory in the same space as IBM and 
at much better prices. 

This is not a problem for the 
moment because DOS cannot exploit 
extended memory anyway. Nonetheless, 
AST already has announced the Advan¬ 
tage/2 extended memory board for 
Models 50 and 60, and Intel is report¬ 
edly working on similar products. Ex¬ 
pect other vendors to do the same. 
These third-party products at least will 
let our favorite applications and utilities 
play with a lot of affordable memory 
until OS/2 can fully exploit it. 

THE NON-PS/2 MODEL 30 

From a marketing point of 
view, IBM wants to present 
its customers with a unified 
family of computers. It is stretching the 
family ties a bit, however, with the 
Model 30 (And it is totally out in left 
field to proclaim, as the early advertis¬ 
ing did, that the PC Convertible is a 
member of the family, too.) 

The Model 30 is a PS/2 in name 
only. It does not have the VGA, the 
Micro Channel, an 80286 or 80386 pro¬ 
cessor, or a high-density diskette drive. 
It does not come with disk caching. 
Most importantly, it cannot run OS/2. 

In fact, the only similarity between 
the Model 30 and other members of 
the PS/2 family is appearance. Its case 
has the same styling, and it drives the 
same analog monitors. Its diskette drive 
is 3.5 inches, but even that is a lower- 
capacity model. These comments apply 
equally to the PC Convertible. 

IBM can declare that the Model 30 
is part of the PS/2 family. But, by sim¬ 


ple definition, it is not, and IBM is mis¬ 
leading us by claiming otherwise. 

THE MODEL 30 (AKA XT/2 ) 

As a replacement for the 
aging XT, however, the 
Model 30 is quite suitable. It 
is smaller and faster; the 8086 pro¬ 
cessor’s clock rate is 67-percent faster; 
memory access is via a 16-bit bus (two 
bytes for the price of one) and re¬ 
quires no wait states; the hard disk, 
without caching support, is about 20- 
percent faster. Overall, IBM claims 
twice the performance of an XT for the 
Model 30. Our testing indicates that 
this is a reasonable estimate. 

The Model 30 is no clone-basher, 
but it is an attractive low-end machine. 

T he Model 30 is a PS/2 in 
name only. It does not have 
the VGA, the Micro Channel 
Architecture, or an 80286 or 
80386processor. 



It is priced at least $1,500 less than the 
Model 50 and $600 less than a similarly 
equipped XT. That is roughly twice the 
performance of an XT and much better 
graphics for 17-percent less. In addition 
to price, the Model 30 should interest 
small businesses with routine require¬ 
ments because it is compatible at the 
bus level with the original PC family 
(and therefore with all the add-in 
board products). A diskette-only ver¬ 
sion may be attractive to the educa¬ 
tional market (assuming heavy educa¬ 
tional discounts), but probably still 
costs too much for home use. Perhaps 
a forthcoming Model 20 or Model 10 
will address the home market. 

Considered on its own, the Model 
30 is a relatively nice machine. 

MODEL 50 POSITIONING 

If IBM felt the need to offer 
a machine that would com¬ 
pete directly with the new 
Macintosh SE, then the Model. 50 is 
surely it. A similarly configured Model 
50 is only $240 more than the Mac SE, 
but the Model 50 has three expansion 
slots and optional color, neither of 
which is an option on the Mac. 

The Model 50 also compares favor¬ 
ably with its PC predecessors. Priced 
only $100 more than the XT 286 (con¬ 


figured comparably to a Model 50 with 
color monitor), the Model 50 offers a 
10-MHz processor with one wait state 
to the XT 286’s 6-MHz processor with 
zero wait states. 

The AT 339, which has better raw 
disk performance than the Model 50, 
lists at close to $6,000 configured, al¬ 
most 40-percent more than the Model 
50. IBM-supplied disk-caching software 
brings the performance of the Model 
50 up to the level of the AT 339—but 
still at the much lower price. 

Best of all, the Model 50 is a full- 
fledged member of the PS/2 family, 
with Micro Channel, VGA, and a re¬ 
duced desktop footprint. This means 
that the Model 50 is strategically posi¬ 
tioned in the PS/2 line. Based on price 
and performance, IBM clearly intends 
for this machine to be a primary 
choice for all types of desktops and the 
primary replacement not only for the 
XT, but also for the XT 286, the AT 239, 
and even the AT 339, 

Preliminary information from an 
informal poll of dealers confirms that 
the Model 50 is in high demand and is 
available, although on allocation. In 
other words, IBM hit the nail on the 
head with the Model 50 . . . 

MODEL 50 HARD DISK 

. . . Until you consider the 
hard disk, that is. A 20MB 
hard disk is not unreason¬ 
able for many desktops, but what is 
really irritating is that IBM did not offer 
a 40MB model as well; furthermore, 
the 20MB disk is so slow. The mes¬ 
sage IBM seems to be sending is that 
greater disk capacities require bigger 
machines, but that is nonsense. The 
underlying message is that IBM does 
not want this smaller machine to un¬ 
dercut sales of the Model 60, the ma¬ 
chine that IBM probably views as the 
natural successor to the AT 339. 

That’s too bad. The Model 50 is a 
very desirable machine. IBM is penal¬ 
izing users who need just a bit more 
hard-disk capacity and performance by 
forcing them upwards to a much more 
expensive machine. Worse, IBM gives 
no clear indication that the Model 50 
will be a full-fledged member of the 
family when OS/2 rolls around; it ad¬ 
vises potential users of OS/2 Extended 
Edition who anticipate large databases 
or many files to make sure their ma¬ 
chines can be expanded beyond 20MB. 

IBM has left a gaping hole here. 
Plus Development Corporation raced to 
fill a similar hole on the Model 30 with 
its 40MB Hardcard; I hope it can mas¬ 
ter the Micro Channel quickly and pro- 
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vide a more reasonable, useful solution 
for the Model 50 than has IBM. 

MODEL 60 PERFORMANCE/COST 

The Model 60 is the full- 
capability replacement for 
the AT 339; however, it does 
not offer significantly more perfor¬ 
mance or lower cost than the AT. In 
the current 286 market, a machine with 
10-MHz processor, one-wait-state mem¬ 
ory, noninterleaved disk, and cache 
software is not all that impressive, par¬ 
ticularly at a cost of $5,295 with a 
44MB disk and $6,295 with a 70MB 
disk. The AST Premium/286, which has 
a 10-MHz processor and zero-wait-state 
memory, provides higher performance 
and costs $3,495 with an EGA and 
44MB disk or $3,995 with an EGA and 
70MB disk. That is a lot of capacity and 
performance for a lot less money. 

MODEL 80 PROGNOSIS 

It is too early to criticize or 
praise the Model 80. PC 
Tech Journal was unable to 
obtain a machine to test in-depth in 
time for this issue, and the amount of 
time IBM graciously provided us on 
one of its units was, alas, insufficient 
for our degree of examination. How¬ 
ever, based on what knowledge we 
gathered, IBM has set itself up for a fall 
on a machine that everyone has long 
been waiting for. The Model 80 may be 
too high-end and expensive. Compaq 
has a wonderful opportunity with both 
the Deskpro 386 and what I will call 
the Deskpro 386/2 (a PS/2 clone) to 
put IBM on the spot. 

Again, IBM was too conservative. It 
should have announced, with quick 
availability, the Model 70, a desktop 
version of the Model 80 having the 
same relationship that the Model 50 
has to the Model 60. This smaller con¬ 
figuration could provide cost-effective 
workstations with which customers 
could begin to explore 386 technology. 
With the prices of the Model 80 where 
they are, Compaq remains firmly in the 
386 driver’s seat. 

IBM has no comment on the 
much-rumored Model 70; for once, 
though, it should break its rule of no 
future speculation and bring the Model 
70, if there is one, quickly to market. 

PATCHWORK DOS 

IBM continues to struggle 
with operating systems. This 
time, it made some wrong 
moves and some right moves. The right 
ones are conceptual, however, and we 
will not see them for some time. 


DOS 3-3 is the eighth release of 
the product, and it is beginning to 
show. DOS has become an amalgam of 
quick fixes and patches over a substrate 
that is not quite robust enough to han¬ 
dle all of the changes. As a result, en¬ 
hancements seem less like the good 
ideas they should be and more like 
awkward solutions that are difficult to 
understand and use. 

The biggest complaint that can be 
made about DOS is that the environ¬ 
ment has not evolved very far. Al¬ 
though the casual user desires an easy, 
intuitive interface, the more sophisti¬ 
cated user, typified by PC Tech Journal 
readers, can handle the complexities of 
life on the command line. In fact, sys¬ 
tems developers often do live at the 
C: > prompt, eschewing memory- 
wasting front ends such as Microsoft 
Windows or other DOS shells. 

T he Model 60 is the full- 
capability replacementfor 
the AT339; however, it does 
not offer significantly more 
performance or lower cost. 



We have gotten short shrift. From 
revision to revision, only those en¬ 
hancements absolutely needed have 
been supplied, and they have been 
grafted on without regard for DOS’s 
architecture or the user’s needs. 

The command-line interface is es¬ 
pecially annoying. Certain program¬ 
matic features have been added over 
time, such as the IF statement, but the 
additions have been the bare essentials. 
Batch files, which can be very useful 
for automating the critical tasks of 
backups and installations, are still in¬ 
credibly convoluted and lacking in cer¬ 
tain features. The command processor 
does not even allow the reading, stor¬ 
age, and later use of variable informa¬ 
tion from the keyboard; this would be 
a major enhancement of extraordinary 
value. It would not be difficult to add 
and would live in the transient portion 
of COMMAND.COM, taking up memory 
only for variable storage. 

DOS 3.3 is, unfortunately, a trap. If 
you want to operate PS/2 machines 
safely, you must have this new, more 
expensive version of the operating sys¬ 
tem. Older versions of DOS can con¬ 
tinue to run until a bug or a desired 


feature forces an update; at that time, 
DOS 3.3 will probably be the only ver¬ 
sion supported by IBM. 

IBM may have realized that the 
real value of this version of DOS was 
limited, even though the price rose 
from $95 for version 3.2 to $120 for 
3.3. For the first time, IBM included 
update and site pricing to reduce the 
cost impact of updates. That is certainly 
a positive step forward. 

WAITING FOR OS/2 

Let there be no question: 

IBM earns multiple thumbs- 
down for the long delay be¬ 
fore OS/2 hits the market. The Standard 
Edition is not due until the first quarter 
of 1988, and we have to wait until the 
fourth quarter of 1987 even to find out 
the planned release date of the Ex¬ 
tended Edition. It will take even longer 
for the applications to emerge that ex¬ 
ploit the 286 processor and, much 
more importantly, the 386. 

OS/2 is the operating system that 
should have been delivered with the 
AT in 1984. Only IBM and Microsoft 
know why they have taken so long to 
provide the operating system software 
that will exploit the power of the 286. 
We can take some solace in Microsoft’s 
effort to help accelerate the progress of 
OS/2 software packages with its MS- 
OS/2 Software Development Kit. The 
toolkit, which is available now, includes 
a beta version of MS-OS/2. IBM has 
also announced an OS/2 Software De¬ 
velopment Kit, but it will not be avail¬ 
able until the initial release of OS/2 
Standard Edition in 1988. 

IBM talks about its growing de¬ 
pendence on software as a source of 
revenue, but the company’s actions 
speak otherwise. Typical IBM thinking 
is that it is better to sell two 3090s than 
one with operating software that makes 
it twice as efficient. Look at the history 
of IBM’s data management software as 
an example; third-party products usu¬ 
ally offer higher performance. 

OS/2 MULTITASKING 

Although we will have to 
wait for it, OS/2 multitasking 
is bound to be a very im¬ 
portant enabling technology. 

Before LANs and their servers can 
be truly effective, they need two capa¬ 
bilities: first, the nodes need to be able 
to run more than one program at the 
same time so that background tasks, 
especially those associated with com¬ 
munications, can operate concurrently; 
second, servers need to have an oper¬ 
ating system that is the same as or sim- 
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"Let’s cheat, 

say you spent the night coding...” 


Database programmers, why waste your 
time hacking out code? 

Imagine how much faster and more profit¬ 
able you'd be if you could whip up power¬ 
ful database applications without the 
time-consuming coding pains... 
Introducing Magic PC from Aker, your pro¬ 
fessional dream come true. It's not 
another line-by-line syntax treadmill like 
any DBMS or4GL. 

Finally you can program as quickly as you 
design, while you delegate all the mun¬ 
dane and redundant coding tasks to 
Magic PC. 

Program 10 times faster 

Develop 
relational 
database 
applications 
10 times fas¬ 
ter using a 
visual 
design- 
driven inter¬ 
face. Instead of writing mountains of ”how 
to" procedural code, you quickly place your 
program design specs in Execution Tables 
and Magic PC’s engine executes them auto¬ 
matically. Don’t lose any more time editing 
and debugging programs by hand. 

Incredible Zoom power 

Magic PC’s 
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pheno¬ 
menal 
Zoom 

power mag¬ 
ically co¬ 
executes 
related 
programs 

through nested Zoom windows smoothly 
with auto data scrolling in all directions. 
While Zooming, query and transfer data 
across windows or even Zoom deeper. 

No more maintenance! 

Change your programs on the fly without 
any manual maintenance responsibility. 
Magic PC automatically updates your 
changes online since all the data describing 
your design (data dictionary, programs and 
menus) make up a single file, self- 
maintaining Integrated Library. 

Magic PC does it all 

Design your entire database application 
with only one comprehensive develop¬ 
ment system. Generate both online 
programs (screens, windows, 
menus), as well as batch pro¬ 
grams (reports, updates, 
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import/export, etc.) with full color and gra¬ 
phics. You no longer fall between the cracks 
dealing with separate and inconsistent 
programming utilities. 

Free LAN features 

Develop multi-user applications for 
local area networks with Magic PC’s 
automatic support for file and 
record locking security. 

Quick prototyping 

Prototype a complete working application 
in just hours and get immediate customer 
feedback to finalize the design. It's a true 
time-saver. 

Stand-alone runtime 

Distribute your applications and protect 
your design with a low cost runtime engine. 
It has the friendliest end-user visual inter¬ 
face you've ever seen with built-in, menu- 
driven and syntax-free data retrieval power. 

Jeff Duntemann, PC Tech )ournal: 

"Magic PC is probably the best integrated 
database application generator that we 
have seen ... very smooth system, and 
smoothness comes at a premium these 
days." Also recommended by PC Magazine, 
PC World, PC Week, Computer Language, 
Data Based Advisor and many more around 
the world. 

Try itfor $19 95 

If you develop database applications for a 
living, you can’t afford not to try Magic PC for 
yourself right now. For $ 19.95 you'll get the 
Magic PC Tutorial software and documenta¬ 
tion for hands-on evaluation, complete with 
a step-by-step guide to develop an Order 
Entry sample application in just a few 
haurs. 

Magic PC 5&5C $199 

No kidding! For a limited time only, save 
almost $500 off the $695 list price, and get 
the complete unprotected Magic PC soft¬ 
ware for only $ 199 at our special introduc¬ 
tory non-resale price. 


Money back guarantee 


Even at $ 199 you can’t go wrong with our no- 
risk guarantee: keep it only if it makes 

magic for you, or we’ll buy it back 
within 30 days less $19.95 


restocking fee. 


System Requirements: 
IBM PC, XT AT PS/2 
and 100% compatible, 
PC-DOS 2.0 or later, 

512K, hard disk. All 

trademarks 

acknowledged. 
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ilar to the one at the nodes so that 
portions of applications, even those de¬ 
veloped by the end-user company, can 
be placed directly on the server. 

OS/2 and its multitasking features 
promise to meet these needs. 

PRESENTATION MANAGER 

At long last, Windows arrives 
wearing IBM colors and call¬ 
ing itself the Presentation 
Manager. IBM badly needed a standard 
graphical interface to give its desktop 
products the ability to compete with 
the Macintosh. If IBM had persisted 
with its orientation to text, Apple’s 
momentum would have snowballed 
beyond even IBM’s ability to curtail it. 

IBM deserves credit for acknowl¬ 
edging the requirement and going with 
the vendor that was farthest along in 
development: Microsoft. Digital Re¬ 
search’s GEM might have been the pre¬ 
ferred environment because it resem¬ 
bles the Mac world more closely, but it 
does not yet appear to have underlying 
support for concurrent operation. 

Whether the Presentation Manager 
as produced by Microsoft is the right 
choice is a question that cannot be an¬ 
swered until we know more about the 
final product. It is the concept that gets 
the nod of approval here. 

3270 FOR THE MASSES 

IBM did not exactly dazzle 
us with new connectivity 
announcements. Most atten¬ 
tion was diverted by the announcement 
of OS/2 Extended Edition and its direct 
support for data management and com¬ 
munications, even though few details 
were available. Nonetheless, IBM im¬ 
proved its offerings in two areas: 3270 
connections and LANs. 

IBM has finally given up on the 
idea that a machine combining the 
characteristics of a personal computer 
and a 3270 terminal requires a separate 
hardware set. Everybody else already 
knew this, and the aftermarket created 
reasonable solutions by delivering a 
3270 adapter board and software that 
could transform an ordinary PC into a 
3270 PC. 

IBM now conforms to the industry 
model. The 3270 PC Control Program 
runs on most PCs and all PS/2 models 
and is compatible with IBM’s LANs. IBM 
offers 3270 adapter boards for PCs and 
PS/2s and even supplies its own ex¬ 
panded memory adapters for all its 
desktop machines instead of just for 
the 3270 PC models, as before. 

All in all, this is one lesson IBM 
I seems to have learned well. 


LAN SUPPORT 

IBM could have sorely disap¬ 
pointed by not having new 
LAN adapters ready when 
the new machines were announced, 
but it obviously foresaw the kiss of 
death and came prepared with Token- 
Ring adapters, PC Network adapters, 
and a LAN software update. 

The primary 7 interest in this area 
centers around the baseband version of 
PC Network, which now gives IBM a 
directly competitive product to AT&T’s 
StarLAN. The baseband product is twice 
as fast as StarLAN and is IBM’s least 
expensive offering for small network 
configurations, calculated on a per 
node basis with all elements included. 
Like StarLAN, it uses standard tele¬ 
phone wiring as its media. 

IBM still has a long way to go be¬ 
fore it can offer the simplicity and ele- 

I BM would have been 
crazy to give up compatibil¬ 
ity with almost 10 million 
PC-compatible machines 
installed. IBM is not crazy. 


gance of AppleTalk for entry-level net¬ 
working, but the new network option 
is a small step in the right direction. 

SOFTWARE COMPATIBILITY 

The press had a field day on 
the subject of compatibility 
for at least a year prior to 
the announcement of PS/2. PC Tech 
Journals view is that IBM would have 
been crazy to give up compatibility 
with almost 10 million PC-compatible 
machines installed. IBM is not crazy. 

IBM’s challenge with the new fam¬ 
ily of machines was to build a platform 
for the future without sacrificing the 
past. As a result, the PS/2 models all 
run DOS, and all except the non-PS/2 
Model 30 will run OS/2. PC Tech Jour¬ 
nals testing reveals an extremely high 
level of software compatibility. The 
only programs with problems seem to 
be ones with hard-coded timing loops, 
hardware-specific graphics operations, 
or copy-protection schemes. 

The machines are not without 
their incompatibilities; in fact, IBM has 
been introducing incompatibility with 
every new model for the last five years. 
Some of the changes were problematic, 


but none created the kind of long-term 
problems that cause buyer rebellion. 

The PS/2 family falls into the same 
“mostly compatible” category. IBM ex¬ 
erted much time and energy to achieve 
this balance and deserves credit for 
making the effort. 

3.5-INCH DISKETTES 

I’ve said it before, and I’ll 
say it again: it took guts, but 
IBM made the right choice. 
This pocket-sized media just has too 
much going for it. It’s compact, rugged, 
simple, and has good capacity. 

There’s nothing else to say. 

DATA MIGRATION 

Well, perhaps there is one 
more thing to say: 3.3-inch 
diskettes in our 5.23-inch 
world are a colossal pain. The PS/2 
family offers some options to deal with 
this problem, but not enough (see ac¬ 
companying sidebar). 

The extra ingredient needed to get 
this thumb turning up is internal 
360KB and 1.2MB 5.25-inch drives for 
Models 60 and 80. Perhaps a smaller 
form-factor and 1.2MB support would 
take the sting out of the external drive. 
A 1,44MB 3.5-inch drive for the AT 
w6uld be the frosting on the cake. 

Whatever the solution, IBM de¬ 
serves this rap on the knuckles for not 
following through with a complete set 
of solutions to back up its gutsy call. 

HARD-DISK PERFORMANCE 

For the PS/2 announcement, 
IBM went to some pains to 
position the family from a 
performance point of view. It even 
published a 15-page Performance 
Guide documenting how its conclu¬ 
sions about performance were reached. 

There’s some bad news, and 
there’s some good news. 

One piece of bad news involves 
the direct access storage device 
(DASD), IBM’s acronym for a hard disk. 
IBM always seems to lag behind the 
competition in hard-disk performance. 
The drives on the Model 60 do not 
offer any performance increment over 
the AT 339 except that the interleave 
factor has been eliminated. Big deal— 
most serious hard-disk vendors 
dropped the interleave long ago, and 
most, especially Core International, 
have much higher performance. Even 
the compatible manufacturers, led by 
Compaq, regularly deliver machines 
with faster disks than IBM. 

The Model 50’s lowly disk perfor¬ 
mance is especially bothersome. This is 
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DATA MIGRATION DILEMMA 

IBM simply has not gone far enough 
to support the inevitable data migra¬ 
tion problems that end-user compa¬ 
nies will face when PS/2 machines are 
integrated into the mainstream of PCs, 
XTs, ATs, and compatibles. The prob¬ 
lem is tricky enough, even if all possi¬ 
ble migration paths are covered. To 
ignore certain paths in favor of others 
is ill-advised (see table below). 

IBM proffers three data migration 
options. The first is the previously 
announced internal and external op¬ 
tions for XTs and ATs. The second is 
the new and elegant Data Migration 
Facility (photo 1 below), a cable con¬ 
nector between parallel printer ports 
that allows file transmission from XTs 
or ATs to the PS/2 models. The third 
option is IBM’s aircraft-carrier-sized 
5.25-inch External Diskette Drive 
(photo 2) for any member of the PS/2 
family, including the Model 30. 

The 3.5-inch drives for ATs and 
late-model XTs are a nuisance to in¬ 


stall, but work well once that hurdle 
is past. Even the external drive is 
small and unobtrusive; it can be 
tucked out of the way beside the sys¬ 
tem unit, although it usually must be 
a few inches away from a monitor. 
Even so, these drives support only the 
720KB format and are thus only par¬ 
tially helpful in moving data between 
Models 50, 60, and 80. 

The official Data Migration Facil¬ 
ity has the advantage of being very 
inexpensive at $33. However, it re¬ 
quires two adjacent computers and 
purely IBM parallel ports. Some paral¬ 
lel ports on multifunction adapters do 
not work with this option. Also, the 
data transfer is unidirectional; files 
can be transmitted from PC to PS/2, 
but not the other way around. 

The last hope, the IBM external 
5.25-inch drive, is almost laughable. 
While it provides a 360KB diskette 
drive on any PS/2, it consumes an 
expansion slot, must always be desig¬ 


nated drive B:, and requires the sec¬ 
ond 3.5-inch bay on Models 50, 60, 
and 80 in order to connect the cable. 
And is it ever big. Its footprint on the 
desktop is 135 square inches, or 
more than half the size of a Model 30 
system unit. Its volume is 354 cubic 
inches, or just under 40 percent of 
the volume of a Model 30. This is just 
not the diskette drive for the typical 
crowded desk space. 

An external drive is the only so¬ 
lution feasible for Models 30 and 50. 
Models 60 and 80 have an open 
hard-disk bay that could have been 
used for 5.25-inch drives. I am not 
sure why IBM ignored this option. 

Another puzzle is the lack of a 
1.2MB option of any kind. It is as if 
that media—the default, delivered 
drive type for all ATs—just dropped 
out of sight. Does IBM believe that all 
the 1.2MB diskettes in use are sud¬ 
denly going to disappear? 

At PC Tech Journal we initially 
thought that the solutions offered by 
IBM would be satisfactory, albeit in¬ 
convenient. But when we seriously 
considered the PS/2s we already own 
or will be getting, and how we would 
handle certain work-flow situations, it 
became apparent that data migration 
was a more difficult problem than we 
had at first thought. 

This is a useful exercise. Think 
about giving a key staffer a Model 50, 
while others in your organization re¬ 
tain ATs. Just how will they exchange 
data on a daily basis? 

Perhaps IBM wants to propel us 
to the inevitable answer: networks. 

—WF 


TABLE: Solutions—Available and Recommended 



35-INCH 



5.25-INCH 


720KB 

1.44MB 

360KB 

1.2MB 

Int. 

Ext. 

Int. 

Ext. 

Int. 

Ext. 

Int. 

Ext. 

XT and AT * 

* 

y 
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* 
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PC Convertible 


y 






Model 30 * 


y 



* 



Model 50 


* 



* 


y 

Models 60 and 80 


* 


y 

* 

y 

y 

* = Available J = PC Tech Journal recommendation 

Int. = Internal Ext. = External 



IBM should have gone further in supplying solutions for data migration. 



PHOTO 2: 525 -inch External Diskette Drive 


PHOTO 1 : Data Migration Facility 


A simple parallel cable connector, with provided soft¬ 
ware, enables transfer of files from the older PC ma¬ 
chines to the newer PS/2 family, but not vice versa. 


Big enough to land jet aircraft on, this external diskette 
drive is IBM’s only offering for reading 360KB diskettes. 
Inexplicably, no support is provided for 1.2MB diskettes. 
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Get a Head Start on 
Huge Applications for DOS 

You can break the 640K barrier today. The new COBOL/2 Compiler from Micro 
Focus™ runs on OS/2 now plus it runs in protect mode under DOS. This extra¬ 
ordinarily powerful language implementation is offered now in the COBOL/2 
Software Development Kit to get you started on the next generation of applications. 
The Micro Focus COBOL/2 Compiler is compatible with IBM’s recently announced 
IBM COBOL/2 and features full implementation of nine COBOL language variants: 

IBM® SAA Support - the COBOL definition for cross system compatibility 

ANSI’85 COBOL - High Level with nested programs, reference modification, etc. 

Full ANSI’74 COBOL - High Level Certified 

VS COBOL II - IBM's new extensions including pointer variables 

OS/VS COBOL - most of IBM's extensions to COBOL 

Micro Focus Level II COBOL ™ - all the Micro Focus extensions 

RM/COBOL ™ - extensions and variants to ANSI’74 COBOL 

IBM PC COBOL VI - extensions to ANSI’74 COBOL 

DG™ Interactive COBOL - extensions and variants to ANSI'74 COBOL 

The COBOL/2 Compiler from Micro Focus also has • Full Network support with 
record locking and peer to peer communication • Fastest generated code on a PC as 
measured by the industry standard COBOL benchmark • Super fast syntax checker 
integrated with ANIMATOR source code debugger • Run Time linked library with 
no run time charges • Huge memory model programs supported by our 32-bit 
compiler architecture • Call interfaces to C and other languages with parameter 
passing in all memory models • Microsoft® Linker and Library Manager included 
with the compiler • Operation on OS/2 now when used with Microsoft’s Software 
Development Kit for MS OS/2 • Full protect mode with ability to create COBOL/2 
applications to run in protect mode under DOS with XM. 

In addition to the Micro Focus COBOL/2 Compiler, the COBOL/2 Software 
Development Kit contains: 

COBOL/2 Editor - has links to the compiler plus built-in screen editing 
Panels ™ - overlapping windowing utility with a simple run time call interface 
Xilerator ™ - 8086/286 debugger displays both symbolic machine code 
and COBOL source 

Resident Run-Time System - has advanced program management features 
XM ™ - extended memory environment - runs your COBOL/2 applications in 
protect mode and switches to real mode for DOS services (needs AT or equiv.) 

The COBOL/2 Software Development Kit is provided under Early Release Program 
with Bulletin Board support and free upgrades. Some of the products in the Kit are 
at Beta status. At the end of the Early Release Program, you will be updated with 
the general release versions of these. The Software Development Kit is available 
now at $1,500. At general release. Micro Focus COBOL/2 will be sold at $900 and 
the Software Development Kit, priced as separate products, would cost $1,775. 

Start those innovative applications to exploit the 16 Megabytes power of an AT. And 
migrate the largest applications existing in any environment. Use COBOL/2 with 
OS/2. Or with XM and DOS and then move your applications to OS/2 when you’re 
ready - and it’s ready. Or just enjoy using the most powerful COBOL there is - 
probably the most powerful implementation of any language today - COBOL/2 from 
Micro Focus. 

Order Now 1 - 800 -VS-COBOL 

MICRO FOCUS 

A Better Way of Programming™ 
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undoubtedly another marketing ploy to 
prevent the low-end machine from en¬ 
croaching on the territory staked out 
by IBM for the Model 60. 

Even more annoying is that we get 
these hard disks of questionable per¬ 
formance whether we like them or not. 
IBM has correctly decided that mass 
storage should be a standard item, but 
that means we have to take the offered 
disk, even if we intend to upgrade— 
another good opportunity for the after- 
market suppliers, and another lost op¬ 
portunity for IBM. 

THE 2-MHz DIFFERENCE 

Compaq just raised the per¬ 
formance of all its 286-based 
machines to 12 MHz. PC’s 
Limited started this blitz some time 
ago, and just about everyone else deliv¬ 
ers that speed as a matter of course. So 
why did IBM get stuck at 10 MHz? 

Beats me, but IBM now faces a 
serious marketing problem, not be¬ 
cause the difference between 10 and 12 
MHz is great, but because IBM will be 
perceived to have lower performance. 

Compaq made the speed tweak 
without changing the price. IBM should 
follow suit. In the meantime, Compaq 
and others will be laughing all the way 
to the bank. 

CACHING IN 

The decision to include 
disk-caching software with 
the PS/2 family was a stroke 
of marketing genius, a move that 
caught the competition flat-footed and 
made the PS/2 machines look much 
better than a raw performance analysis 
would otherwise indicate. 

Disk caching is a useful, well- 
understood technique for improving 
the performance of a computer system. 
It can be especially helpful in certain 
data management situations, and that’s 
a growing area. IBM gets an A+ for 
including the caching software with 
each machine (except the Model 30). 

The competition is not taking this 
lying down, however. Compaq quickly 
responded with caching support for the 
Deskpro 386 and, as we were putting 
this issue to bed, for its 286 machines. 
Everyone else will certainly follow suit, 
and once they have, performance 
claims should level out. 

PERFORMANCE METRICS 

The way in which IBM has 
chosen to measure the per¬ 
formance of its new family is 
quite impressive, as is the uncommon 
openness it exhibited by using a set of 


third-party application software as the 
basis for the performance tests. 

Products such as Microsoft Word, 
MicroPro’s WordStar, Ashton-Tate’s 
dBASE iii, Microrim’s R:base System V, 
Lotus 1-2-3, Autodesk’s AutoCAD, Lattice 
C, and Borland’s Turbo Pascal were 
used in carefully documented and con¬ 
trolled tests. The programs represent a 
good mix of CPU versus disk activity 
and random versus serial disk access. 
The results are appropriately vague, 
which is exactly what is to be expected 
when testing programs that could re¬ 
sult in a range of performance depend¬ 
ing on the particular circumstances of 
their execution. Nonetheless, the re¬ 
sults do give a clear indication of the 
performance to be expected from a 
PS/2 machine when using a particular 
type of software. 

The benchmarks IBM published 
illustrate the point PC Tech Journal has 
long made. Performance is a systems 

The decision to include 
disk-caching software was a 
stroke of marketing genius, 
a move that caught the com¬ 
petition flat-footed. 



issue, not a point-by-point collection of 
isolated facts. It is the totality of those 
facts, in a specific environment, that 
defines performance. 

IBM also avoided the trap of cate¬ 
gorizing its machines as some factor 
faster than the previous generation and 
instead described a range of perfor¬ 
mance likely for a class of programs. In 
fact, it was so honest and diligent about 
testing that the overall performance rat¬ 
ing for the Models 30 and 60 shows 
the low end as less than the best ob¬ 
served performance of the AT 339 (it 
was not quite diligent enough, how¬ 
ever, to measure the performance of 
the AT with caching software). 

This approach to performance 
measurement is much more meaning¬ 
ful and useful to the buyer. We encour¬ 
age other vendors to follow IBM’s lead. 

THE CONCEPT 

Overall, the PS/2 family is 
quite an impressive offering 
from IBM—more, in fact, 
than was expected. The idea of unifying 
the family of computers with common 


graphics subsystems, keyboards, bus, 
and more is a sound one. On paper 
the PS/2 family looks very good, very 
exciting. IBM’s marketing story is also 
very strong, and the machines are an 
attractive alternative for IBM’s most val¬ 
ued customers. 

The family also embodies some 
very difficult choices in which IBM 
forged ahead and broke new ground. 
We may complain about the transition 
to 3.5-inch diskettes, but let’s face it: 
we have been waiting for IBM to tell 
us what the standard would be for the 
next generation. 

For IBM’s cherished market, and 
for many other segments, the PS/2 fam¬ 
ily line is on the right track. 

THE IMPLEMENTATION 

The real complaint is that 
IBM has been too conserva¬ 
tive with the new machines, 
and this could spell trouble for the 
company in the long term. Two other 
industry leaders have taken some of 
the technological edge away from IBM: 
Compaq and Microsoft. 

Compaq made the right choice by 
not waiting for IBM. Its product line 
looks very attractive right now, and I 
suspect that we will soon hear more 
on the pricing front and on the subject 
of new products. The Deskpro 386 def¬ 
initely pushed the technology forward, 
and IBM lost the ability to claim tech¬ 
nological leadership. 

Microsoft, with its long vision, 
knew a graphical environment was 
going to be needed. In the face of an 
overwhelming lack of suitable hard¬ 
ware, it launched the Windows project. 
Windows was more than just a com¬ 
puter program; it was a missionary 
marketing effort, designed to make the 
IBM-compatible world understand the 
value of such a technology. IBM was 
left with little choice but to accept the 
technology and even the product (with 
some IBM touches added). 

IBM has not stood idly by while 
technology marched forward, however. 
It exercised its clout, as only IBM can, 
to add a whole array of new features 
(the Micro Channel bus, VGA, 3.5-inch 
diskette drives) to personal computers. 
Unfortunately, the value of many of 
these features is not yet apparent to 
most PC users, nor will it be, unless 
and until OS/2 and appropriate applica¬ 
tions are available to exploit these ca¬ 
pabilities (not to mention the capabili¬ 
ties of the AT). In the meantime, IBM 
apparently expects its customers to pay 
full price now for capabilities that can 
only be fully used later. 1 'mimm ^1 
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Rampage/2 for PS/2 30s provides up to 2 MB of Enhanced Expanded 
memory per board (8 MB per system), AST Smart Switch™ easy, 
switchless installation and SuperPak™ utility software. 
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Since 1981 when we delivered one of the first IBM* PC memory boards, over 
2,000,000 customers have made AST the most trusted name in enhancement 
And now for the PS/2- Advantage/2™ and Rampage/2.™ Our name speaks 
for itself, but call us today for all the exciting details: 714-863-1480. 
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IBM chose the middle ground for the 
architecture of Models50, 60, and 80; it 
made radical changes in the hardware, 
including the new Micro Channel bus, while 
preserving compatibility with most software. 


DAVID METHVIN 


BM faced a dilemma when design¬ 
ing the Personal System/2 (PS/2): 
although many design choices in¬ 
corporated in the original PC have not 
held up well during six years of tech¬ 
nological progress, significant changes 
would have made the substantial body 
of existing hardware and software un¬ 
usable. For the PS/2 family, IBM chose 
a middle ground—the new computers 
incorporate major incompatible hard¬ 
ware changes, but also manage to pre¬ 
serve a high degree of compatibility 
with most PC software. 

IBM’s Micro Channel Architecture, 
the new expansion bus for PS/2 Models 
50, 60, and 80, is perhaps the most rad¬ 
ical change in the PS/2 design; because 
it is incompatible with the PC and AT 
buses, it is certainly one of the most 
controversial elements. However, the 
decision to change the bus is backed 
by sound reasoning; by beginning with 
a clean slate, IBM has escaped the limi¬ 
tations of a design from the Stone Age 
of personal computers. 

At the same time, the PS/2 Model 
30 still uses the PC bus, a guarantee 
that machines built around the PC and 
AT buses are not likely to disappear 
any time soon. In fact, the Model 30 


may be considered a PS/2 in name 
only, lacking not only the Micro Chan¬ 
nel but many of the system-board fea¬ 
tures of its siblings as well. (This article 
covers only the Micro Channel-based 
Models 50, 60, and 80.) 

Despite the differences in hard¬ 
ware technology, the PS/2 line is up¬ 
wardly compatible with PC and AT soft¬ 
ware; all of the familiar interfaces are 
present, even when the corresponding 
discrete support chips are missing. Of 
course, many new features in the PS/2 
are not compatible with the PC and AT; 
for example, an entirely new direct 
memory access (DMA) channel inter¬ 
face is provided alongside the old, AT- 
compatible interface. 

Another new feature is program¬ 
mable option Select (POS), which can 
be used with the IBM-supplied set-up 
software to determine and configure 
the features installed on the system 
board and adapters. POS replaces the 
switches and jumpers that are found on 
most PC-bus boards. 

Unless IBM uses the legal system 
to protect its PS/2 design, the chances 
are good that other vendors will create 
compatible machines. With IBM’s excel¬ 
lent documentation for the Micro Chan- 
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nel bus and software interface, a ma¬ 
chine could be built that uses a very 
different hardware design, but fur¬ 
nishes the same interface for bus and 
software. Adapter cards and software 
that adhere to IBM’s specifications 
should work flawlessly. 

However, system functions are 
documented only by what IBM pro¬ 
vides in its Technical Reference man¬ 
uals. Each PS/2 model is defined only 
by interface descriptions supplied by 
IBM. Conceivably, undocumented func¬ 
tions could be hiding in the proprie¬ 
tary silicon that IBM could reveal in 
software a few years from now. 

Two factors mitigate the effective¬ 
ness of such a tactic: third-party soft¬ 
ware that is written without the knowl¬ 
edge of a certain feature would be un¬ 
affected; and, only IBM’s own software 
would want to limit its portability by 
exploiting these functions. For the 
ambitious Operating System/2 (OS/2) 
Extended Edition, version 1.1, IBM just 
might have that motivation. 


A COMPLICATED SYSTEM BOARD 

PS/2 Models 50, 60, and 80 have many 
new system-board functions in com¬ 
mon. Although these functions are not 
part of what IBM calls the Micro Chan¬ 
nel Architecture, they reflect many of 
the same design concerns, maintaining 
consistency throughout the family (ex¬ 
cept for the low-end Model 30). 

The PS/2 system board is much 
more complicated than the AT board 
and depends more on proprietary 
custom-integrated circuits. It provides 
many functions previously supplied by 
adapter cards: video, parallel port, se¬ 
rial port, and mouse port. It also pro¬ 
vides PC and AT hardware interfaces, 
although the circuitry that supports 
these interfaces is sometimes buried in 
IBM’s proprietary silicon. 

Custom gate arrays in the PS/2s 
replace many standard support chips 
for such functions as DMA controllers 
and programmable timers. Only the 
processor, math coprocessor, and ROM 
chips are socketed; much of the rest of 
the circuitry is surface mounted. The 
most obvious benefit of these changes 
is the smaller size of the system board, 
which makes possible small-footprint 
machines. Another advantage (to IBM) 
is that compatible manufacturers cannot 
easily duplicate the machines—IBM no 
longer uses off-the-shelf components or 
provides complete schematics. 

Although the Micro Channel has 
changed the way that hardware gener¬ 
ates interrupts, the software interface 
remains virtually unchanged. Two cas- 
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caded 8259 chips, identifiable on the 
system board, are used for interrupt 
control. Interrupt request (IRQ) 12, 
previously reserved, is now used by a 
built-in mouse (“pointing-device” in 
IBM parlance) port. The nonmaskable 
interrupt (NMI) no longer can be 
driven by adapter boards and is used 
on the system board primarily for sig¬ 
naling critical hardware faults. 

Programmable timers, previously 
implemented by a discrete Intel 8254 
chip, have disappeared into IBM’s pro¬ 
prietary silicon. Timer 1, the memory- 
refresh timer, is gone, and its former 
I/O port location (41H) is now unused. 
Timer 3, the watchdog timer, has been 
added for use by the software (typi¬ 
cally, the operating system) to detect 
when the system clock is not being ser¬ 
viced. This might occur when a way¬ 
ward program disables the interrupts 
for a long period, possibly in an infi¬ 
nite loop. If the clock interrupt is ig¬ 
nored for the interval set in the watch¬ 
dog timer, an NMI is generated, even if 
the NMI is masked on the system 
board. At present, this feature is dis¬ 
abled on power-up—perhaps it will be 
used by OS/2. 

The Intel 8042 chip now provides 
the mouse interface in addition to han¬ 
dling the keyboard. The mouse and 
keyboard use the same 11-bit serial in¬ 


terface that consists of 1 start bit, 8 data 
bits, 1 parity bit, and 1 stop bit. The 
8042 also implements an effective key¬ 
board security scheme: a password can 
be loaded into the 8042 by the CPU, so 
that no keyboard input is accepted 
until that password is typed in. 

The PS/2 uses an NS16550 chip to 
supply the on-board serial port. Al¬ 
though this chip has more features 
than the NS16450 used for serial ports 
on the AT, the PS/2 does not support 
any of the extra features. IBM now sup¬ 
ports a 19,200-bps selection for serial 
port speed; the maximum speed on the 
AT is 9,600 bps. 

The built-in parallel port has been 
enhanced with an extended mode that 
makes it bidirectional: it can be config¬ 
ured as either a transmitter or a re¬ 
ceiver. A PC- or AT-compatible mode is 
also available. In the extended mode, 
bit 5 of the parallel port controls the 
direction of data transfer; this bit was 
previously undefined and has no effect 
in compatible mode. When bit 5 is set 
to 0, applications can write to the par¬ 
allel port; when bit 5 is set to 1, appli¬ 
cations can read from the parallel port. 
The other bits in the port perform the 
same functions that they have per¬ 
formed in previous systems. 

A special parallel cable allows the 
transmitting end to drive the receiver’s 
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acknowledge (ACK) line to handshake 
with the transmitter; IBM’s Data Migra¬ 
tion Facility performs this function. 

Only one end of the parallel cable can 
drive the eight data lines, so transmis¬ 
sion is inherently half duplex. For two- 
way communications, software on both 
ends must establish a protocol to re¬ 
verse the direction of the data, allowing 
the other end to transmit. 

The bidirectional parallel port is a 
small but significant change. The strict 
design requirements of the Micro 
Channel bus are oriented toward the 
professional design engineer, not the 
home experimenter. The PS/2 parallel 
port provides a simple device interface 
that does not compromise the design 
goals of the Micro Channel. 

The PS/2s provide a faster method 
for changing from protected mode to 
real mode in the 80286, but the AT 
method, which uses the 8042 and a 
status byte in CMOS RAM, is also pres¬ 
ent. The new method uses a bit in a 
system-control register; when set to 1, 
the bit pulses the processor reset line. 
When the system BIOS takes control, it 
checks the bit, still set to 1, and knows 
that a change from protected mode has 
taken place. The Model 80 also has this 
feature, even though the 80386 can use 
the more direct approach of resetting 
the processor status word. 

As is the case in the AT, a Moto¬ 
rola MC148618A chip provides the real¬ 
time clock and 64 bytes of CMOS RAM. 
The RAM bytes defined in the AT are 
unchanged except that the hard-disk 
types are encoded differently. On the 
PS/2, bytes 11H and 12H contain the 
disk types for drives C: and D:, respec¬ 
tively, replacing the extended-byte 
method used on the AT. The reserved 
area starting at byte 19H contains the 
POS information on the Model 30. 
Models 60 and 80 each use a separate 
2KB CMOS RAM for storing configura¬ 
tion data. IBM does not document how 
to access this RAM, information that 
applications do not usually need. 

MICRO CHANNEL DIVERGENCE 

The Micro Channel is a major diver¬ 
gence from the original PC and AT 
buses. In addition to the obvious differ¬ 
ences in the physical shape of the 
boards and connectors, the Micro 
Channel uses different timings, signals, 
and protocols. (See the accompanying 
sidebar, “Physical Specifications.”) 

Bus transfers on the Micro Chan¬ 
nel are asynchronous. A bus cycle is 
defined as a minimum of 200 nano¬ 
seconds (ns), but any device needing 
more time to complete a bus cycle can 


use a bus signal (CD CHRDY) to ex¬ 
tend the cycle up to a limit of 3 micro¬ 
seconds. The actual minimum bus cycle 
depends on the particular PS/2 model: 
the 20-MHz versions of the Model 80 
have a 200-ns bus cycle (in essence, 20 
MHz with two wait states); the 16-MHz 
Model 80 has a 250-ns minimum bus 
cycle (16 MHz with two wait states). 

The Model 80, however, uses only one 
wait state for system-board memory 
and provides the Matched Memory pro¬ 
tocol to increase performance of ex¬ 
pansion memory. Models 50 and 60 
have 300-ns minimum bus cycles (10 
MHz with one wait state) for I/O and 
system memory, but support 200-ns 
memory on adapter cards. 

Although the term wait state can 
describe Micro Channel timing, the ac¬ 
tual cycle time should be specified; 
wait states depend on the speed of the 
processor and vary depending on when 

T he PS/2 system board is 
much more complicated 
than the AT board and de¬ 
pends more on proprietary 
custom-integrated circuits. 



a device actually becomes ready. For 
example, an adapter that requires a 
260-ns I/O cycle (by asserting CD 
CHRDY) does not need additional wait 
states on the Model 50, but extends the 
cycle by one wait state (62.5 ns) on the 
16-MHz Model 80 and by two wait 
states (100 ns) on the 20-MHz model. 

Models 50 and 60 are particularly 
limited by their lack of fast memory- 
access time. Because access to memory 
is the most common activity on the 
bus, a design providing a 200-ns mem¬ 
ory cycle for system-board memory 
would significantly have improved 
overall performance. However, this 
would have made the bus on the 
Model 50 faster than the bus on the 
16-MHz Model 80. A desire to create a 
clear performance edge for the Model 
80 probably led IBM to use the slower 
memory on Models 50 and 60. 

The Micro Channel incorporates a 
flexible DMA scheme: eight DMA chan¬ 
nels are available on the system board, 
and adapters also can perform DMA as 
bus masters. Although any DMA chan¬ 
nel can be programmed to perform 8- 
or 16-bit I/O, the channels default to 


the AT-compatible DMA transfer widths 
at power-up for software compatibility. 
DMA can occur as a single cycle or as a 
burst (multiple-bus cycle) transfer. Ac¬ 
cess to the bus by competing DMA de¬ 
vices is accomplished through an arbi¬ 
tration bus (ARB00 through ARB03) 
with 16 levels of priority. 

Another convenient feature is the 
AUDIO line and a separate AUDIO 
ground at the bus connector. This line 
connects to the built-in speaker; the 
speaker output is the sum of all boards 
that drive the AUDIO line. Expansion 
adapters such as modems or synthesiz¬ 
ers can use the system speaker instead 
of incorporating another speaker. For 
higher fidelity, an adapter can receive 
the output of the AUDIO line and pro¬ 
vide an output for an external ampli¬ 
fier, but the internal speaker cannot be 
disabled by software. 

BUS RELATIONS 

The Micro Channel Architecture en¬ 
compasses a family of related bus inter¬ 
faces (figure 1). The bus connector can 
contain five distinct interface sections: 
the 8-bit section, 16-bit extension, 32- 
bit extension, video extension, and 
matched memory extension. 

The 8-bit section is the heart of 
the Micro Channel. Its 90 pins provide 
power ( + 5 volts, +12 volts, and —12 
volts), ground, 24 address lines (A0 
through A23), eight data lines (DO 
through D7), interrupt requests (IRQ3 
through IRQ7 and IRQ9), bus-arbitra¬ 
tion control (ARB0 through ARB3, 
ARB/-GNT, and BURST), an audio bus, 
other control lines, and eight reserved 
lines. The address latch (ADL) line spe¬ 
cifies when the address lines are valid. 
On the Micro Channel, this occurs 
early in the bus cycle. This longer pe¬ 
riod between a valid address line and 
the end of the cycle allows the system 
to use slower memory. 

All slots in Models 50 and 60 (and 
five slots in the Model 80) include the 
16-bit extension. Its 22 pins supply the 
additional eight data lines (D8 through 
D15) required for 16-bit data transfers; 
additional interrupt-request lines 
(IRQ10 through IRQ12, IRQ14, and 
IRQ15); and one reserved line. 

The remaining three slots in the 
Model 80 use the 32-bit extension. 
These additional 62 pins provide 16 
data lines (D16 through D31); eight 
address lines (A24 through A31) for 
access to the 80386’s 32-bit data bus 
and 4GB address space; additional 
byte-enable lines (TR32 and BE0 
through BE3) for control of the size 
and position of data transferred on the 
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PHYSICAL SPECIFICATIONS 


The Micro Channel bus represents 
the clearest departure of the PS/2 
design from previous architectures. 
The accompanying figure shows the 
general construction of a Micro 
Channel card, which is approxi¬ 
mately 3 inches high by 11.5 inches 
long. The bus connector extends 
from the bottom by 0.5 inch. Com¬ 
ponents are limited to a height of 
0.6 inch on the component side and 
0.078 inch on the solder side. 

At the front of the card (the 
end closest to the front of the sys¬ 
tem unit), a plastic retainer anchors 
the card to a guide slot. At the rear, 
a plastic holder insulates the card 
from contact with the cover. The 
retainer and holder also provide 
convenient handles for insertion and 
removal. An adapter’s rear bracket is 
fastened and grounded to the sys¬ 
tem unit using a thumbscrew lo¬ 
cated on the system unit itself. 

The 16-bit bus connector is 2.8 
inches long and has 112 pins (half 
on each side); the 32-bit connector 
is 4.6 inches long and has a total of 


174 pins. The pin spacing is 50 mils 
(a mil is 0.01 inch), which matches 
the pin spacing of surface-mounted 
devices. The resulting smaller con¬ 
nector requires a lower insertion 
and removal force than the PC bus. 

To reduce the insertion force 
further, the edge of the bus connec¬ 
tor is beveled at about a 20-degree 
angle. Because the beveling process 
tends to smear the gold from the 
contacts and short them together, 
the pins must either stop short of 
the beveling surface or be tapered 
as they reach the beveled area. 

On some Micro Channel cards, 
the pins that supply power (+5 
volts) are shorter than the others, 
reducing the possibility of power 
shorting to adjacent pins if the card 
is accidentally inserted or removed 
with power on. CMOS cards do not 
use this technique to prevent incor¬ 
rect voltage bias from being applied 
to a component. 

Pin A48, the + 5-volt line adja¬ 
cent to the key between the 8-bit 
and 16-bit bus sections, is unusual 


in cards having short power pins; 
instead of merely being short, the 
line makes a right-angle turn to the 
key opening. This is the vestigial 
remains of the gold-plating process 
for the power pins; during plating, a 
copper trace extends from pin A48 
into the area that is later cut as the 
key, so that power can be applied 
for the electroplating process. 

None of the unused lines on 
the bus is available for an adapter; 
they are reserved for future expan¬ 
sion. For applications that require 
two cards to communicate signals, 
the figure designates an area near 
the top front of the card that should 
be used for an edge connector. 
However, use of internal cables is 
discouraged, because they can block 
airflow. This concern for cooling is 
reflected in another design recom¬ 
mendation: the standard card di¬ 
mensions must be followed to en¬ 
sure proper airflow; half-size cards 
are not allowed. 

Another design consideration 
for the Micro Channel is electro¬ 
magnetic interference (EMI). EMI 
is characterized by the equation 
E = KAIF 2 , where K is a constant, A 
is a cross-sectional area, I is current, 
and F is the frequency. Because EMI 
increases by the square of the fre¬ 
quency, the area and current must 
be reduced to increase processor 
and/or bus speed. 

The Micro Channel design at¬ 
tempts to reduce EMI. The bus con¬ 
nector is smaller, reducing the radi¬ 
ation area. The rear bracket of the 
adapter is isolated from the adapt¬ 
er’s ground, limiting stray radiation. 
Power and ground lines are dis¬ 
persed liberally throughout the bus 
so that any signal line is within 0.1 
inch of a ground line (power lines 
are effectively grounds for EMI). A 
ground plane reduces EMI further. 
Other adapter design recommenda¬ 
tions to reduce EMI are included in 
the Technical Reference. 

Less power is available per slot 
on the Micro Channel: 1.6 amps at 
+ 5 volts, 0.175 amps at +12 volts, 
and 0.04 amps at -12 volts. For 
some designs, this may complicate 
the transition from the AT bus. Fur¬ 
thermore, low-power components 
are often more expensive, which 
may impact end-user cost. 

—DM 



The plastic retainer and holder ease insertion and limit motion in the slot. The 
rear bracket is isolated from ground to minimize electromagnetic interference. 
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FIGURE 1: Micro Channel Signal Descriptions 
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A 08 
A 07 
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A 05 
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- PREEMPT 
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32-BIT EXTENSION 


+12 Vdc 
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- ARB/-GNT 
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- -TC 
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-SI 
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D 17 - 


D 18 - 

- CD CHRDY 


— D00 

D 22 

— D02 

D 23 


Reserved 

— D05 


— D06 

D 27 - 

— D07 

D 28 - 


D 29 - 

— DS 16 RTN 


- REFRESH 

-BE0 - 

KEY 

— BE 1 - 

■ KEY 

-BE 2 - 

-D10 

TR 32 — 

-Dll 

A 24 — 

- D13 

A 25 — 

Reserved 

A 29 - 

-SBHE 
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- CD DS 16 
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- IRQ 14 

Reserved 

-IRQ 15 

Reserved 


GND ■ 
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GND • 
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+ 12 Vdc 
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5 

i 
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DATA SIZE AND POSITION 

CD DS nn 16/32-bit device access 6 

DS nn RTN Negative OR of all CD DS nn lines 

TR 32 Translate 32-bit accesses 

BE n Data present on byte n 

SBHE System byte high enable (D8 to D15) 


a A - preceding a signal indicates that it is active in the low (ground) state. 
b These signals are not bused; they are unique lines to each slot. 


DMA AND BUS ARBITRATION 

ARB nn Arbitration bus 
ARB/ - GNT* Arbitrate/grant cycle 
BURST Burst (multiple cycle) transfer 
PREEMPT Preempt (arbitration request) 

TC Terminal count 

MATCHED MEMORY 

MMC Matched memory cycle possible 

MMCR Matched memory cycle request 

MMC CMD Matched memory cycle command 

OTHER CONTROL/STATUS LINES 

CD SFDBK Card selected feedback 6 
CD SETUP Card set-up 6 
CD CHRDY Channel ready 6 
CHRDYRTN AND of all CD CHRDY lines 
CHCK Channel check 

CHRESET Channel reset 
REFRESH Memory refresh cycle 
IRQ nn Interrupt request nn 


Reserved 
-MMCCMD 

-MMC 


Reserved 

Reserved 

Reserved 

Reserved 

Reserved 

D 19 
D 20 
D 21 

D 24 
D 25 
D 26 

D 30 
D 31 

Reserved 


DS 32 RTN 
CD DS 32 

A 26 
A 27 
A 28 

Reserved 

Reserved 

Reserved 


Three types of Micro Channel slots are defined: 16-bit, 16-bit with video extension, and 32-bit with matched memory exten¬ 
sion. The 32-bit version is present only in the Model 80. Adapters that perform only 8-bit I/O can eliminate the connector for 
pins 49 through 38. Power and ground lines are dispersed throughout the bus to help eliminate electromagnetic interference. 
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Three types of slots are used by the Micro Channel; only the Model 80, shown 
here, contains all three. From top to bottom, they are: 16-bit slot with video ex¬ 
tension, 16-bit slot, and 32-bit slot with matched memory extension. 


PHOTO 2: 16-bit Micro Channel Connector 



The 8-bit and 16-bit sections of the bus are separated by a key that is two pins 
wide to align the card accurately. The edge is beveled to reduce insertion force. 


TABLE 1: Adapter ID Assignments 


ID 

DEFINITION 

0000 

Device not ready 

0001 to 0FFF 

Bus master 

5000 to 5FFF 

Direct memory access devices 

6000 to 6FFF 

Direct program control (including memory-mapped I/O) 

7000 to 7FFF 

Storage** 

8000 to 8FFF 

Video 

FFFF 

Device not attached 

a Multiple-function adapters containing storage typically respond as storage. 


IBM reserves adapter ID numbers 9000H through FFFEH for its own use; this re¬ 
duces logic on the board. The remaining values are available for third-party devel¬ 
opers. This classification facilitates system diagnosis and configuration procedures. 


32-bit bus; and 16 reserved lines. All 
32-bit expansion slots include the 
matched memory extension, which al¬ 
lows 32-bit expansion boards to exploit 
high-performance memory timing. 

For all reserved lines on the bus, 
IBM warns in the Technical Reference : 
“Any signals shown or described as 
‘Reserved’ are not to be driven or re¬ 
ceived. These signals are reserved to 
allow compatibility with future imple¬ 
mentations of the channel interface. 
Serious compatibility problems, loss 
of data, or permanent damage can re¬ 
sult to features or the system if these 
signals are misused." 

In each of the three PS/2 models, 
an extra connector in one slot supplies 
the video extension, which allows add¬ 
on boards to control the built-in inter¬ 
face to the video display. This arrange¬ 
ment provides a video board with the 
system board’s Video Graphics Array 
(VGA) modes eliminating the need to 
duplicate the video-driver circuitry. 

Photo 1 shows the three types of 
slots that are supported on the Model 
80 system board: 16-bit, 16-bit with 
video extension, and 32-bit. Photo 2 
shows the 16-bit Micro Channel con¬ 
nector for a typical adapter. 

SIMPLIFYING WITH POS 

The set-up programs of Models 50, 60, 
and 80 are noticeably different from 
the PC set-up; the program itself selects 
the assignments of the built-in serial 
and parallel ports and configures op¬ 
tions on adapters, all without setting 
jumpers or switches. Much of this pro¬ 
gram depends on the POS feature, 
which makes system and adapter con¬ 
figuration much easier than on PCs. 

Each adapter designed for the 
Micro Channel must have a 16-bit 
adapter ID that indicates its type. For 
example, the IBM Multi-Protocol Com¬ 
munications Adapter uses 0DEFFH and 
the IBM Token-Ring Adapter/A uses 
0F000H. These numbers allow the set¬ 
up software to identify and configure 
each adapter properly. 

IBM is currently offering to man¬ 
age the allocation of third-party devel¬ 
opers’ adapter IDs through a hot-line 
number (305/241-5455). IBM also rec¬ 
ommends that vendors use adapter IDs 
in the range of OH to 7FFFH and pro¬ 
vides a general classification scheme 
for vendor-supplied adapters (table 1). 

Because open collector drivers are 
used, only the 0-bits in an adapter ID 
require a bus driver; all other bits are 
1. This is why IBM chose the value 
0FFFFH to mean “adapter not present.” 
It is also why IBM reserves IDs in the 


range from 8000H to 0FFFEH for IBM 
boards—it reduces logic on the board. 

The vendor must accompany each 
Micro Channel adapter with a diskette 
containing an adapter description file 
(ADF) that describes all resources re¬ 
quired by the adapter, including inter¬ 
rupts, memory addresses, and I/O ad¬ 
dresses (see the accompanying sidebar, 
“Adapter Description File"). Wherever a 
choice of configurations is possible (for 


example, ROM-address location), the 
ADF specifies the values that are used 
to select each particular configuration. 
The vendor also can provide an op¬ 
tional diagnostic routine overlay on the 
diskette that the set-up program can 
use to test the adapter. 

The set-up program contained on 
the IBM Reference Diskette supplied 
with each Model 50, 60, and 80 pro¬ 
vides an elegant interface for modifying 
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ADAPTER DESCRIPTION FILE 

Although many of the Micro Chan¬ 
nel’s features are a result of hard¬ 
ware transformations, some of the 
improvements are due to changes in 
software. In many cases, the Micro 
Channel merely provides hooks to 
control and diagnose hardware; soft¬ 
ware must take up the slack. 

This synergy between software 
and hardware is best demonstrated 
by the system set-up program for 
Models 50, 60, and 80. Using a hard¬ 
ware facility, the set-up program 
determines which adapters are pres¬ 
ent. It then looks for the adapter 
description file (ADF) to direct the 
configuration process. The adapter 
manufacturer must provide the ADF 
on a diskette with its product. 

The ADF is a text file that de¬ 
scribes the resources (I/O, memory, 
interrupts) required by an adapter. 

It may be viewed by using the TYPE 
command or a standard ASCII edi¬ 
tor. ADF syntax is described in de¬ 
tail in the PS/2 Models 50 and 60 
Technical References. For each op¬ 
tion, the ADF specifies the values 
that must be written to the adapter’s 
programmable option select (POS) 
configuration registers to select 
those resources. Each choice in¬ 
cludes a text string that describes 
that option. The item also can in¬ 
clude a help entry that can be dis¬ 
played for further information. 


the configuration. First, it queries the 
expansion slots for adapters and re¬ 
trieves an adapter ID; next, it searches 
the Reference Diskette for correspond¬ 
ing description files; then, it parses the 
files to determine what configuration 
options are available. 

The user can change the configu¬ 
ration through a menu and function- 
key interface. In addition, an automatic 
configuration mode allows the system 
to choose default settings for the adapt¬ 
ers and system board without user in¬ 
tervention. If a conflict occurs (such as 
overlapping ROM areas in two adapt¬ 
ers), automatic configuration recognizes 
the conflict and requires the user to 
resolve it, possibly by removing one of 
the conflicting adapters. 

System-board options are config¬ 
ured using the same method: the paral¬ 
lel port can be configured as LPT1, 
LPT2, or LPT3, and the serial port as 
either COM1 or COM2. The VGA, disk¬ 
ette controller, parallel port, or serial 


A sample ADF for the IBM 
Multi-Protocol Communications 
Adapter is shown in the accompany¬ 
ing figure. Because the adapter ID is 
0DEFFH, the ADF would be named 
@DEFF. ADF. This simple naming 
convention allows the set-up pro¬ 
gram to find each adapter’s corre¬ 
sponding ADF; it merely queries the 
board for the adapter ID and con¬ 
verts it into a file name. Input is rel¬ 
atively free-form: information can be 
condensed onto one line or spread 
across multiple lines; numeric val¬ 
ues can be specified in hexadecimal, 
binary, or the default decimal; mul¬ 
tiple-line help messages, surrounded 
by double quotes, can be provided 
for any prompt. 

The NumBytes entry near the 
top of the ADF indicates how many 
option set-up registers are imple¬ 
mented on the adapter; up to four 
bytes of configuration data are di¬ 
rectly supported. If more set-up data 
are required, a secondary enable bit 
is implemented to disable the ad¬ 
apter until a driver can finish the 
configuration after power-up. An 
optional FixedResources entry speci¬ 
fies any resources the adapter needs 
that are not changeable and that 
might include an I/O port address 
or interrupt-request line. ROM and 
RAM locations should be selectable, 
rather than fixed, resources. 


port also can be disabled and sup¬ 
planted by an expansion adapter. 

Once the configuration has been 
established, the set-up program writes 
the selected values into the battery- 
backed CMOS RAM and restarts the sys¬ 
tem as if it had just been powered on. 
During the system’s power-on self-test 
(POST) procedure, CMOS RAM is 
tested for inconsistency (for example, 
loss of battery power) using the cyclic 
redundancy check that was stored at 
set-up. Then the adapter IDs found in 
the system are compared with the 
adapter ID that was stored in CMOS 
RAM during set-up. If any discrepancies 
are found, POST displays one or more 
error codes on the screen. 

If the configuration has not 
changed, the POST initializes the sys¬ 
tem board and adapters with the values 
saved in CMOS RAM during set-up. An 
I/O port (0096H) on the system board 
selects the adapter being configured by 
driving the unique CD SETUP line for 


A Namedltem entry has three 
components: prompt, choice, and 
help. The prompt string describes 
the option being selected; each 
choice specifies the resources that 
the choice requires (the io, int, arb, 
and mem entries) and the values 
needed to select that choice (the 
pos entry). A digit specified as AT 
means that the corresponding bits 
should not be changed. 

The set-up program’s auto¬ 
matic-configuration option uses ADF 
.information to configure the entire 
system without manual intervention. 
For each adapter, the program se¬ 
lects the first nonconflicting choice 
in a Namedltem list. However, if it 
cannot find a nonconflicting choice, 
automatic configuration fails; the 
program does not attempt to back¬ 
track and configure a previous 
adapter to resolve the conflict. 

For example, IBM’s 3270 Con¬ 
nector for its Micro Channel-based 
machines uses a nonconfigurable 
address of 0CE000H through 
0CFFFFH for RAM. If another board 
that already has been configured 
chooses this address, then automatic 
configuration fails when it tries to 
configure the 3270 adapter. By edit¬ 
ing the ADF, choices can be rear¬ 
ranged in the first adapter’s 
Namedltem list in order to make 
the 0CE000H address a last resort. 


an adapter slot. The selected adapter 
responds to I/O port addresses 0100H 
through 0107H during configuration to 
set the on-board POS data. While being 
configured, an adapter does not re¬ 
spond to any other memory, I/O, or 
bus arbitration requests. 

All adapters have certain informa¬ 
tion in common, available at defined 
locations in the configuration I/O ports. 
Ports 0100H and 0101H always house 
the adapter ID. In other ports, an ad¬ 
apter enable bit is provided to disable 
a board so that it does not respond to 
memory or I/O requests or generate 
interrupts. A channel check active indi¬ 
cator bit drives the channel-check 
(CHCK) bus line; the bit signals that 
the adapter has encountered a serious 
error, such as a parity error. A 16-bit 
channel-check status indicator (an error 
code, for example) is an option. 

If an adapter requires memory, it 
also should support configuration- 
optiori fields to determine which ad- 
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FIGURE: Sample ADF 


AdapterId OOEFFh 

AdapterName "IBM Multi-Protocol Communications Adapter" 
NumBytes 2 


Namedltem 


Prompt 

"Communications Port" 




choice 

"SDLC 1" pos[0]=XXX1OOOXb 

io 0380h-038ch 

int 

3 4 

choice 

"SDLC 2" pos[0]=XXX1001Xb 

io 03a0h-03ach 

int 

3 4 

choice 

"BISYNC 1" pos[0]=XXX11OOXb 

io 0380h-0389h 

int 

3 4 

choice 

"BISYNC 1" pos[0]=XXX1101Xb 

io 03a0h-03a9h 

int 

3 4 

choice 

"SERIAL 1" pos[0]=XXX0000Xb 

io 03f8h-03ffh 

int 

4 

choice 

"SERIAL 2" pos[0]=XXX000lXb 

io 02f8h-02ffh 

int 

3 

choice 

"SERIAL 3" pos[0]=XXX001OXb 

io 3220h-3227h 

int 

3 

choice 

"SERIAL 4» posCO]=XXX001lXb 

io 3228h-322fh 

int 

3 

choice 

"SERIAL 5" pos[0]=XXX0100Xb 

io 4220h-4227h 

int 

3 

choice 

"SERIAL 6" posCO]=XXX010lXb 

io 4228h-422fh 

int 3 

choice 

"SERIAL 7" pos[0]=XXX01lOXb 

io 5220h-5227h 

int 

3 

choice 

"SERIAL 8" pos[0]=XXX011lXb 

io 5228h-522fh 

int 3 


Help 


"This port can be assigned as a: primary (SDLC1) or 
secondary (SDLC2) sdlc, primary (BISYNC1) or secondary 
(BISYNC2) bisync, or as a serial port (Serial 1 through Serial 8). 
Use the F5-Previous and the F6-Next keys to change this 
assignment. Conflicting assignments are marked with an 
asterisk and must be changed." 


Namedltem 

Prompt "Arbitration Level for SDLC" 



choice 

"Level 

1" 

pos[1]=XXXX0001 b 

arb 

1 

choice 

"Level 

0" 

pos[1]=XXXX0000b 

arb 

0 

choice 

"Level 

2" 

pos[13 =XXXX0010b 

arb 

2 

choice 

"Level 

3" 

pos[13=XXXX0011b 

arb 

3 

choice 

"Level 

4" 

pos[1]=XXXX0100b 

arb 

4 

choice 

"Level 

5" 

pos[1]=XXXX0101b 

arb 

5 

choice 

"Level 

6" 

pos[1]=XXXX0110b 

arb 

6 

choice 

"Level 

7" 

pos[13 =XXXX0111b 

arb 

7 

choice 

"Level 

8" 

pos E13 =XXXX1000b 

arb 

8 

choice "Level 

9" 

pos[l3=XXXXl001b 

arb 

9 

choice 

"Level 

10" pos[1]=XXXXl010b 

arb 

10 

choice 

"Level 

11" 

pos[13=XXXXl011b 

arb 11 

choice 

"Level 

12" 

pos [13=XXXX1100b 

arb 

12 

choice 

-Level 

13" 

pos[13=XXXXl101b 

arb 

13 

choice 

"Level 

14" pos[1]=XXXX1110b 

arb 

14 


Help 


"This assignment need only be changed if it is in conflict 
with another assignment. Conflicting assignments are marked 
with an asterisk. Use the F5-Previous and the F6-Next keys 
to change arbitration level assignments. Using arbitration 
levels, this adapter accesses memory directly without 
burdening the computer's main microprocessor. An 
arbitration level of 0 has the highest priority, and 
increasing levels has corresponding decreased priority." 


The ADF provides a readable description of an adapter’s configuration that can be used by the system’s set-up program. 


The Reference Diskette that 
IBM supplies with each PS/2 ma¬ 
chine contains only the configura¬ 
tion and diagnostics for the built-in 
features of the machine. Before any 
expansion adapter is added, the set¬ 
up program should be used to copy 


the ADF from the diskette that the 
vendor supplies with the adapter 
onto the Reference Diskette. 

The adapter can then be in¬ 
stalled and configured either manu¬ 
ally or automatically. A master Refer¬ 
ence Diskette containing ADFs for 


all adapters in use should be main¬ 
tained for installations that have a 
variety of options installed. This 
greatly simplifies the process of re¬ 
configuring a system during installa¬ 
tion or after catastrophic failures. 

—DM 


dress to use. The location of this field 
is not mandated by the Micro Channel 
specification; it can be placed in any of 
the POS registers. The memory-address 
field should specify one of the sixteen 
8KB segments between 0C0000H and 
ODFFFFPF (The 64KB starting at address 
0E0000H is occupied by a portion of 
the ROM BIOS.) 

The requirement for selectable I/O 
addresses is more ambiguous. Accord¬ 
ing to IBM, “All I/O devices that can 
simultaneously reside in a system with 
a device of the same type must support 
a programmable I/O device field” [em¬ 
phasis added]. I/O addresses are not 
limited to 3FFH as in the PC—they can 
be located anywhere in the 16-bit I/O 
address space. This creates a problem 
similar to the problem in assigning 
adapter IDs: many I/O addresses are 
available, but no procedure has been 
defined to exclusively assign them. An 
I/O address map is supplied only for 
system-board functions and does not 


enumerate even the IBM adapters. Cau¬ 
tious developers should provide for a 
selectable I/O address and avoid the 
region from OH to 3FFH in I/O space. 

Although not required, a selectable 
interrupt-request line for adapters is 
recommended. Interrupt chaining al¬ 
lows multiple devices to share a single 
interrupt line. However, if many de¬ 
vices share the same line, responses to 
some interrupting devices may be de¬ 
graded. Selecting a free interrupt- 
request line improves performance. 

Once a board has been config¬ 
ured, the information that must be kept 
for reconfiguring during power-on is 
reduced to a maximum of six bytes: 
the two-byte adapter ID and the four 
configuration-register values. Because 
the information in the ADF is not avail¬ 
able to the system during normal oper¬ 
ation, the ROM BIOS’s handling of sys¬ 
tem faults is impaired. For example, 
although the system board can detect 
bus time-outs and obtain the arbitration 


level of the board that caused the 
time-out, the board assigned that arbi¬ 
tration level can be determined only 
with the help of information in the 
ADF—available only during set-up. 

One untapped benefit of the POS 
feature is fault tolerance. Identical, re¬ 
dundant adapter cards would be placed 
in the system, but only one of the 
cards can be used until a failure is di¬ 
agnosed. POS or custom software could 
disable the failing card and initialize an 
alternate card. 

LEVEL-SENSITIVE INTERRUPTS 

The Micro Channel uses a level-sensi¬ 
tive interrupt mechanism, in contrast to 
the original PC bus, which uses an 
edge-triggered approach. The major 
benefits of level-sensitive interrupts are 
simplified adapter interrupt-request 
hardware and improved detection of 
lost or spurious interrupts. 

When a Micro Channel adapter 
wishes to signal an interrupt, it drives 
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Print Master 

lets people share printers 



Get the most out of your 
expensive resources—your 
people, your computers and your 
printers—with Print Master by 
BayTech. Not only does it let your 
people and computers share all 
of your printers, its buffer keeps 
them working instead of waiting. 

Easy to set up, 
easy to use 

Initial setup is menu- 
prompted and allows you to 
configure Print Master to your 
application. You decide which 
ports are input and which are 
output. You also set such 
functions as baud rates, 
handshaking, timeout, how 
you select a printer, etc. 

After setup, you simply 
cable Print Master between your 
computers and printers, and 
you’re ready to go. BayTech’s 
Memory Resident Program lets 
your PC users select printers via 
function keys that correspond to 
a menu window. 


RayTcch 


i - m —.. 

Print Master 71OE 



Print Master keeps 
everything running 

All users can send data 
simultaneously to Print Master’s 
dynamically allocated buffer, 
keeping your people and com¬ 
puters working. This first-in- 
first-out buffer also sends data 
to all printers simultaneously 
to keep them running at full 
capacity. The buffer size? A big 
512K that’s expandable to 
one megabyte. 

Eleven models with 
serial and parallel 

An advantage of Print 
Master is its flexibility: Any 
port can be a computer port 
or a printer port. Choose from 
eleven models with different 
combinations of serial and 
parallel ports. Print Master 
internally converts serial to 
parallel and vice versa on 
combination serial/parallel 
models. Six ports, $795. Eight 
ports, $895. Ten ports, $995. 

Circle No. 126 for Dealer, No. 129 for End-User. 


Non-buffered models from $339. 
GSA pricing available. 

Want details? 

Contact your dealer or 
Bay Technical Associates for 
information about Print Master 
and BayTech’s complete line of 
data communications products, 
proudly made in the U.S.A. 
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Bay Technical Associates, Inc. 

Data Communications Products Division 
200 N. Second St, P.O. Box 387 
Bay Saint Louis, Mississippi 39520 
Telex 910-333-1618 BAYTECH 
Phone 601-467-8231 or 
800 - 523-2702 
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its assigned interrupt-request line into 
the low state. In addition, it must set 
an interrupt-pending bit that software is 
able to read. The processor then can 
begin executing at the location speci¬ 
fied by the corresponding interrupt- 
vector address. 

A hardware interrupt-service rou¬ 
tine (ISR) must behave as a software 
interrupt routine that hooks a vector 
such as interrupt 21H. It must save the 
existing vector address when it installs 
itself. When an interrupt occurs, the 
ISR checks its device for an interrupt 
using the interrupt-pending bit. If its 
device is interrupting, the ISR services 
the device, clears the interrupt, and 
then returns using IRET. If not, it 
chains to the next device using its in¬ 
terrupt-request line. 

This method of chaining hardware 
interrupts is not new, having been doc¬ 
umented in the AT Technical Reference 
since the 6-MHz AT was released. How¬ 
ever, by then a large body of code al¬ 
ready existed that was not able to share 
interrupts. Software developers have 
largely ignored the technique. 

IBM has not given up, however; 
the interrupt-sharing procedure is fully 
described in the Personal System/2 and 
Personal Computer BIOS Interface 
Technical Reference. It includes proto¬ 
typical assembly language routines for 
linking and unlinking an ISR into the 
chain and for processing an interrupt. 

It also provides details of the inter¬ 
rupt-sharing structure. IBM’s definition 
of the FIRST flag is somewhat confus¬ 
ing; the first ISR to load sets its FIRST 
flag, but it actually is the last ISR en¬ 
countered as the chain is traversed. 

DMA/BUS ARBITRATION 

The Micro Channel provides an excel¬ 
lent interface for devices that wish to 
control the bus for operations such as 
DMA transfers. It allows both single 
cycle and burst-mode transfers and 
uses a 16-level preemptive priority 
scheme. An optional “fairness” feature 
can prevent a high-priority device from 
usurping the bus after being pre¬ 
empted. Devices can perform 8-bit or 
16-bit transfers; although the Model 80 
has a 32-bit bus, it does not support 
32-bit DMA transfers. 

Each device participating in bus 
arbitration is assigned a unique four-bit 
arbitration level , with lower-numbered 
levels having higher priorities. The 
eight DMA channels on the system 
board initially are assigned arbitration 
levels 0 through 7, but channels 0 and 
4 can be reprogrammed to any level. 
IBM designates levels 8 through 14 as 


reserved; the system microprocessor 
uses level 13 (the lowest priority). 

The central arbitration control 
point (CACP) on the system board gov¬ 
erns bus arbitration. By retaining con¬ 
trol over the bus, the CACP prevents 
detrimental use of the bus and is able 
to detect error conditions. 

A device that wishes to control the 
Micro Channel signals its request using 
the PREEMPT line. After completing the 
current bus cycle, the CACP begins a 
bus arbitration cycle by activating the 
ARB/-GNT line. Each device requesting 
the bus then drives its arbitration level 
onto the arbitration bus (ARBO through 
ARB3). Circuitry on each device, called 
the local arbiter , then is able to detect 
when a lower-numbered device is 

T he Micro Channel uses a 
level-sensitive interrupt, in 
contrast to the original PC 
bus, which uses an edge- 
triggered approach. 


driving the bus and defers its request 
to the next arbitration cycle. The device 
with the lowest-numbered arbitration 
level is therefore granted control of the 
bus by the CACP on the transition of 
the ARB/-GNT line. 

On Models 50 and 60, an arbitra¬ 
tion cycle usually takes 300 ns. The 16- 
MHz Model 80 has a 375-ns arbitration 
cycle because this value is the next 
convenient multiple of the processor 
clock above the 300-ns minimum time. 
However, the CACP recognizes the spe¬ 
cial case of a request by level zero and 
can reduce the cycle to as little as 100 
ns. A control bit on the system board 
also can be set to enable extended ar¬ 
bitration, thereby doubling the arbitra¬ 
tion period. A longer arbitration cycle 
might be needed, for example, if a bus 
expansion unit is added. The extended 
arbitration would allow more time for 
longer propagation delays through the 
bus expansion unit. 

Two special arbitration levels are 
defined that can be generated only on 
the system board: level —1 is the NMI 
and level -2 is memory refresh. These 
levels have higher priority than level 0 
and therefore receive preferential treat¬ 
ment. As in the standard case, CACP 
initiates an arbitration cycle by activat¬ 
ing the ARB/-GNT line. However, the 


bus stays in the ARB state while the 
NMI and refresh operations are being 
performed, effectively disabling any 
DMA devices. For the NMI, the system 
processor owns the bus until the NMI 
is cleared. For memory refresh, the re¬ 
fresh line is activated. 

A device can perform a burst 
transfer by asserting the BURST line 
after it has been granted the bus. While 
the device is operating in the burst 
mode, another device can request the 
bus by asserting the PREEMPT line. The 
device that currently has the bus must 
relinquish it within 7.5 microseconds. 
Then, a new arbitration cycle is initi¬ 
ated. The winner of this new arbitra¬ 
tion cycle must also obey the PREEMPT 
line if it remains asserted. Thus, any 
bus grant awards a minimum of 7.5 
microseconds to the winning device. 
Memory refresh occurs every 15.6 mi¬ 
croseconds, so the maximum bus grant 
time is 23.1 microseconds. 

Any arbitrating device must pro¬ 
vide two software-selectable options to 
allow better control over system per¬ 
formance: a selectable arbitration level 
and a fairness feature that prevents a 
single high-priority device from contin¬ 
ually usurping the channel. When fair¬ 
ness is enabled for a device, that de¬ 
vice does not participate in arbitration 
cycles until all preempting devices have 
been served. By default, fairness is en¬ 
abled for all arbitrating devices and 
guarantees that the CACP eventually 
will service all devices, regardless of 
their priority levels. 

The Micro Channel’s arbitration 
scheme is a major improvement over 
the AT bus. The AT bus has an 8-level 
priority scheme, as opposed to the 
Micro Channel’s 16 levels, and only 
certain levels can perform 8-bit or 16- 
bit transfers. If a PC bus device wishes 
to control the bus for more than one 
cycle, it can drive the bus master line. 
However, the device then has such ab- ' 
solute control that no other device can 
preempt it—even memory-refresh cy¬ 
cles are prevented. The PC bus has no 
equivalent to the fairness feature or the 
burst-mode arbitration that is provided 
by the Micro Channel. 

DMA FUNCTIONS 

System board DMA functions are no 
longer provided by Intel 8237 chips; 
instead, one of the IBM custom chips 
supplies an 8237-compatible interface. 
All eight DMA channels have 24-bit 
address capability and can perform 
8-bit or 16-bit transfers. In addition, the 
PS/2 provides a new, more coherent 
method of programming the DMA 
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TABLE 2: New PS/2 BIOS Functions 


FUNCTION 

DESCRIPTION 

INT 10H (Video) 


Various 

(EGA BIOS functions incorporated) 

1AH 

Read/write display combination code 

1BH 

Return functionality/state information 

ICH 

Save/restore video state 

INT 14H (Asynchronous Communications) 


04H 

Extended initialize 

05H 

Extended communications port control 

INT 15H (System Services, formerly Cassette I/O) 

C1H 

Return extended BIOS data area address 

C2H 

Mouse BIOS interface 

C3H 

Enable/disable watchdog timer 

C4H 

Programmable option select (POS) 


Although the ROM BIOS area doubled in size, only a few new functions were 
added. Most support hardware features, such as the mouse port and VGA modes. 


channels called extended operation . 

The AT-compatible mode requires 38 
separate I/O ports; the function desired 
and the channel being programmed 
determine which I/O port must be 
used. In extended operation only two 
ports are used: an output to the func¬ 
tion register port (18H) selects the 
channel to be programmed and the 
operation to be performed; an output 
to port 1AH executes the function. 

A DMA transfer begins when a 
DMA slave device is granted the bus 
and the corresponding DMA channel 
has been programmed to service it. 
DMA channels 1 through 3 and 3 
through 7 can service only their identi¬ 
cally numbered arbitration levels. 

The virtual DMA feature increases 
the capability of the built-in DMA chan¬ 
nels even further; because DMA chan¬ 
nels 0 and 4 can be programmed to 
any arbitration level, they can be used 
to service multiple DMA slaves by mul¬ 
tiplexing the DMA channels between 
the arbitration levels assigned to those 
slaves. This allows two DMA channels 
to support up to nine devices (arbitra¬ 
tion levels 0, 4, and 8 through 14). 

Alternatively, a device can be de¬ 
signed as a bus master and perform its 
own I/O by driving the address, data, 
and other control lines. The primary 
advantage of a bus master is that it can 
typically perform a transfer in half the 
time that a DMA slave could perform 
the same transfer. This is because a 
DMA slave must be serviced by two 
bus cycles per unit (byte or word) of 
data transferred. 

Multiple masters can reside on the 
bus, and the Model 80 can accommo¬ 
date 32-bit masters. Multiple bus mas¬ 
ters, combined with the arbitration 
scheme, facilitate the design of intelli¬ 
gent concurrent processors. The 
CHRDYRTN, DS16RTN, and DS32RTN 
lines are provided so that bus masters 
on adapter cards can monitor the read¬ 
iness and data size of other adapters 
and system board components. 

As is the case in the AT, DMA 
channel 2 is used for the diskette con¬ 
troller on all models of the PS/2. This 
implies that the diskette controller uses 
arbitration level 2. Because the NMI, 
memory refresh, and arbitration levels 
0 and 1 can preempt the diskette con¬ 
troller, IBM warns that these high- 
priority devices should have limited 
bandwidth or short bursts in order to 
prevent a data overrun in the diskette 
controller. An overrun occurs if the 
controller is held inactive for more 
than 12 microseconds; the BIOS then 
detects the overrun and retries the 


operation. The hard-disk controller 
uses arbitration level 3 by default, but 
the POS feature can be used to pro¬ 
gram the controller to another level. 

VIDEO EXTENSION 

The Micro Channel turns video support 
on the PS/2 system board into an ad¬ 
vantage for add-on video adapters by 
providing the bus with a video exten¬ 
sion , a 20-pin connector appended to 
the end of one slot in each machine. 

An adapter plugged into that slot can 
drive the built-in video interface used 
by the VGA on the system board. For 
applications in which an IBM or other 
compatible monitor is sufficient, this 
arrangement reduces the circuitry 
needed in the adapter; the adapter can 
manage the VGA’s standard modes and 
can control the system board’s video¬ 
synchronization and digital-to-analog 
converter (DAC) circuitry. 

The video extension allows more 
than just the disabling of the VGA; the 
VGA can be configured to accept its 
video-input clock from the extension’s 
DCLK input, rather than from an inter¬ 
nally generated clock. Thus, the VGA 
can produce horizontal pixel counts 
other than the standard 640 and 720. 

The video can be controlled very 
precisely. If the adapter drives the 
video extension’s ESYNC line low, it 
controls horizontal and vertical syn¬ 
chronization and blanking through the 
HSYNC, VSYNC, and BLANK lines. An 
adapter can control the video DAC by 
driving EVIDEO low, then providing 
the video DAC inputs on lines P0 
through P7. External clocking of the 
video DAC is provided separately: 
EDCLK enables clocking and DCLK 
provides the clock signal. 


ERROR DIAGNOSIS 

Many diagnostic features are built into 
the Micro Channel Architecture, includ¬ 
ing the CHCK status line, card-selected 
feedback line, bus-arbitration time-out 
recovery, and selective disabling of 
adapters. Full use of these features re¬ 
quires coordination of hardware and 
software. For the moment, only the 
hardware hooks are present; the ROM 
BIOS provides very little support for 
these features. 

Adapters can use the CHCK line to 
signal that a serious error has oc¬ 
curred. The error is translated as an 
NMI to the processor, which queries 
each adapter’s channel-check bit to de¬ 
termine which adapter was responsible 
for the error. A similar line exists on 
the PC bus, but the procedure for de¬ 
termining which board has caused the 
error is dependent on the adapter. 

The Micro Channel’s card-selected 
feedback (CD SFDBK) line is driven by 
an adapter whenever it responds to a 
memory or I/O address; the signal is 
latched at an I/O port on the system 
board. This line determines if a device 
is located at a given address and is 
functioning properly. An even more 
reliable method could have been de¬ 
signed using the system board to check 
for CD SFDBK and to generate an NMI 
if no card responded; however, this 
approach would adversely affect exist¬ 
ing PC software. For example, pro¬ 
grams expect to be able to search for 
video RAM by writing to an address, 
whether or not a video board exists at 
that address, and then reading it back. 

Bus arbitration is also protected 
against certain error conditions: if a 
device performing a burst-mode mem¬ 
ory transfer does not relinquish the 
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bus within 7.8 microseconds after an¬ 
other device requests preemption, then 
the bus is driven into the arbitrate state 
and forcibly removed; an NMI is also 
generated. I/O ports on the system 
board provide the arbitration level of 
the wayward device. 

Because the locations of certain 
bits in the set-up registers have been 
standardized, system-error routines po¬ 
tentially can recover from many prob¬ 
lems without crashing the system. How¬ 
ever, this capability is not exploited in 
the current system software. The diag¬ 
nostic features can provide specific in¬ 
formation about hardware problems 
using the set-up program and POST. 

BIOS CHANGES 

Although a great deal of new software 
can be found in the PS/2 BIOS, only 
modest changes were made to the 
BIOS interface. Table 2 lists the new 
BIOS codes and their functions. Calls 
have been added to save and restore 
the video state, an important operation 
in a multitasking environment. Inter¬ 
rupt 15H, formerly Cassette I/O ser¬ 
vices, has been renamed System Ser¬ 
vices to reflect its plethora of uses. 

Calls have been added to this interrupt 
for the new mouse interface and for 
control of the POS feature. The equip¬ 
ment byte located at 40:10H indicates 
whether or not a mouse is installed. An 
extended BIOS data area is now allo¬ 
cated in high memory; it contains data 
for the mouse interface. 

PS/2 models actually contain two 
versions of the BIOS. The first, called 
the Compatibility BIOS (CBIOS), is 
used by DOS 3.3; it is very similar to 
the BIOS in the AT and includes Cas¬ 
sette BASIC. The second, Advanced 
BIOS (ABIOS), is IBM’s nod to the 
future. It allows access to all 16MB of 
address space (4GB on the Model 80) 
and can be used in a multitasking op¬ 
erating system (presumably OS/2). Per¬ 
haps IBM plans to provide OS/2 on ATs 
by including a new set of ROMs that 
perform ABIOS functions. 

WEALTH OF DOCUMENTATION 

In the Technical References for the 
Models 50 and 60, IBM has provided 
the developer with a wealth of clearly 
organized information on PS/2 opera¬ 
tion. The Micro Channel alone merits 
107 pages of documentation, including 
a layout of the Micro Channel bus con¬ 
nector, a description of each bus signal, 
and timing diagrams for the bus cycles. 
For some functions, a logic diagram 
demonstrates a suggested method of 
implementation. The mechanical and 


electrical designs also are described in 
great detail, including recommenda¬ 
tions for grounding, thermal cooling, 
and electromagnetic compatibility. 

A separate section of the manual 
details system-board functions, includ¬ 
ing the DMA channels, timers, math 
coprocessor, and interrupt assignments. 
Another section covers the built-in I/O 
controllers: VGA, video DAC, keyboard, 
mouse, diskette, serial, parallel, and 
CMOS RAM. Other sections describe 
the power supply, keyboard, and in¬ 
struction sets. One commendable addi¬ 
tion to this manual is the section on 
compatibility, which includes informa¬ 
tion on the differences between de- 

'Non-IBM expansion op¬ 
tions will probably be scarce 
until third-party suppliers 
have mastered the Micro 
Channel Architecture. 


vices, BIOS, and processors on the en¬ 
tire line of IBM products. 

The information in the Technical 
References can be supplemented with 
the extra-cost BIOS Interface Technical 
Reference. For $75, this single docu¬ 
ment describes software interfaces for 
the entire line of IBM personal com¬ 
puters (even the now-defunct PQr). It 
documents each BIOS function’s input, 
output, and processing, as well as iden¬ 
tifying any variation in the way different 
models handle a function. This is fortu¬ 
nate, because unlike IBM’s previous 
Technical Reference manuals, none of 
the PS/2 Technical References provides 
the complete BIOS listings. 

In fact, documentation for the PC 
and AT is different from that for the 
new PS/2s. The AT Technical Reference 
lacks descriptions of the bus timing 
and adapter interface and provides 
skeletal descriptions of most other sys¬ 
tem features. However, it does provide 
schematics and BIOS listings, so the AT 
really contains no undocumented inter¬ 
faces. Although the PS/2 Technical Ref¬ 
erences do not have the BIOS listings, 
they do define interfaces to the BIOS, 
Micro Channel, and other hardware. 

PRODUCT STRATEGY 

IBM’s choice of the name Micro Chan¬ 
nel Architecture for its new bus indi¬ 
cates that the company firfally recog¬ 


nizes the importance of the personal 
computer in its total product strategy; 
the term channel unites the personal 
computer with the I/O channels used 
on IBM mainframes; and, architecture 
indicates attention to detail and a con¬ 
cern for design consistency. 

This newly born design cannot be 
considered fully developed; although 
the Micro Channel makes great im¬ 
provements over the PC bus and shows 
even greater potential for increasing 
system performance and reliability, 
much of that potential can be realized 
only through software. The long gesta¬ 
tion of OS/2 clearly illustrates that 
hardware features (such as the 80286 
protected mode) are sometimes diffi¬ 
cult for software to exploit. 

A few nontechnical hurdles also 
may exist; non-IBM expansion options 
will be scarce until third-party suppli¬ 
ers have mastered the Micro Channel. 
Recognizing this problem, IBM is tak¬ 
ing action to accelerate the process (for 
example, by sponsoring seminars for 
third-party developers). Further, the AT 
bus did not disappear with IBM’s April 
announcement of the PS/2s; PC-compat¬ 
ible manufacturers such as Compaq 
have pledged their continuing alle¬ 
giance to it. Although it may be a tech¬ 
nological has-been when compared 
with the Micro Channel, the AT bus is 
still serviceable and enjoys support 
from thousands of vendors. Next-gener¬ 
ation software such as OS/2 will run on 
AT-compatible machines, and 80386 
accelerator cards can provide Model-80 
power at a fraction of the cost. 

The Model 80, with its 32-bit Micro 
Channel, lends a different perspective 
to the line-up; even if IBM had chosen 
to extend the AT bus to 32 bits and 
increase the speed to 10 MHz, many 
existing expansion cards would not 
operate at the higher speed. Instead of 
choosing an illusory compatibility with 
the AT bus, IBM took the opportunity 
to create a 32-bit bus that increases 
both performance and reliability. The 
16-bit subset of the Micro Channel 
used in Models 50 and 60 provides 
hardware compatibility at the low end 
of the PS/2 line. 

The PS/2 architecture represents a 
desirable step in the evolution of high- 
performance personal computers; it is 
a step toward smaller, faster, more reli¬ 
able systems—and a step only IBM 
could have taken. The impact of the 
PS/2 line on the personal-computer 
market is as yet unclear, but one thing 
is certain: experimenting with new ar¬ 
chitectures should keep us interested 
for a while longer. MSB 
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The Hard Facts 

about 

Software Dealers 


We’re Programmer’s Connection, 
your best one-stop source for qual¬ 
ity programmer’s development 
tools for IBM personal computers 
and compatibles. Here are some 
important facts you should know 
about us and other dealers in our 
industry. 

FACT: 

FREE Shipping. Shipping to U.S. 
customers is FREE via UPS Ground. 
If you want your order shipped via an 
express service, we’ll only charge you 
the shipping carrier’s standard rate 
with no special fees. Some dealers 
charge extra for shipping and then add 
rush charges for shipping via express 
services. Others may advertise “free” 
shipping but make up for it by charging 
extra handling fees. 

FACT: 

Credit Cards. We’ll charge your credit 
card only when we actually ship your 
order. Some dealers would charge your 
credit card at the time you place your 
order. This could leave you waiting for 
your shipment for weeks or months 
while they use your money interest-free. 

FACT: 

Discounts. We discount all software 
products — even special order items. 
Every product in our advertised price 
list is shown with its list price and dis¬ 
counted price. We want you to know 
exactly how much you’ll save on every 
product. We don’t try to fool you by 
discounting some products and charg¬ 
ing full retail for others. 


FACT: 

Consistent Prices. We extend the 
same current prices to every customer 
regardless of where they see our ad. 
Some dealers vary prices in different 
ads and then ask you to mention which 
one you saw. This technique allows 
them to charge you the highest prices 
possible. 

FACT: 

No Hidden Charges. The discount 
prices you see on the next two pages are 
all you pay. We don’t charge extra for 
UPS Ground shipping, credit cards, 
COD orders, purchase orders, sales tax 
(except Ohio) or special handling (ex¬ 
cept for non-Canadian international 
orders). 

FACT: 

Guarantees. We offer FREE 30-day 
no-risk return guarantees and 30-day 
evaluation periods on most of our prod¬ 
ucts. Some dealers have no return op¬ 
tions while others often charge restock¬ 
ing fees of 15% or more. 

FACT: 

Quality Products. Our product line 
consists of hundreds of high quality 
software development tools specifically 
for IBM Personal Computers and 
compatibles. While some dealers try to 
carry every software product ever writ¬ 
ten, we carry only those that meet our 
very high standards for quality and 
value. 

FACT: 

Latest Versions. The products we 
carry are the latest versions and come 
with the same manufacturer’s technical 
support as if buying direct. While some 
dealers may participate in the software 
gray market, we’re authorized to sell 
every product we carry. 

FACT: 

Large Inventory. We have one of the 
largest inventories of programmer’s 
development products in the industry. 
Most orders are shipped within 24 
hours. And if we don’t have a product in 
stock, we’ll get it for you fast. 


FACT: 

Meticulous Packaging. We’ll give 
your shipment the extra protection 
needed to reach you in the best possible 
condition. First we’ll protect your 
products from moisture by wrapping 
them in plastic. Then we’ll insulate your 
box with high quality bubble-wrapping 
instead of the messy styrofoam chips 
that many other dealers use. Finally, 
we’ll double-tape your box for extra 
strength. 

FACT: 

Independence. Since we’re not direct¬ 
ly affiliated with any software publisher 
or developer, we can give you sound, 
unbiased advice. Unlike some other 
dealers who have a special interest in 
promoting only certain products, we’ll 
give you an objective look at the prod¬ 
ucts we carry. 

FACT: 

Noncommissioned Staff. Our cour¬ 
teous sales staff is always ready to help 
you. And if you aren’t sure about your 
needs, our knowledgeable technical staff 
can give you sound, objective advice. 
Because they are noncommissioned, 
you won’t be pressured into making a 
purchase. 

As you can see, we’re different from 
the other dealers in our industry. 
Our customers keep coming back 
because we consistently provide 
the highest quality service and the 
lowest prices. So call us today and 
experience the differences for 



Turn the page for our product list and 
ordering information. 












ai - expert systems List Ours 

Ist-CLASS by Programs in Motion . 495 399 

Autointelligence by Intelligence^are . 990 739 

Experteach II by IntelligenceWare . 475 339 

EXSYS Development Software by EXSYS . 395 309 

EXSYS Runtime System. 600 469 

Insight 1 by Level Five Research . 95 75 

Insight 2+ byLeve! Five Research . 485 379 

Intelligence/Compiler by IntelligenceWare . 990 739 

Logic-Line Series AH varieties by Thunderstone . CALL CALL 

ai - lisp language 

GCLISP Golden Common USP by Gold Hill . 495 CALL 

GCLISP 286 Developer by Gold Hill . 1190 CALL 

Microsoft LISP Common USP . 250 149 

QNIAL Combines USP & APL by NIAL Systems . CALL CALL 

TransLISP PLUS from Solution Systems . 195 125 

ai - prolog language 

APT Active Prolog Tutor from Solution Systems . 65 45 

Arity Combination Package . 1095 979 

Expert System Development Pkg. 295 229 

File Interchange Toolkit. 50 44 

PROLOG Compiler & Interpreter. 650 569 

Screen Design Toolkit. 50 44 

SQL Development Package . 295 229 

Arity PROLOG Interpreter. 295 229 

Arity Standard Prolog . 95 77 

LPA microPROLOG All Varieties . CALL CALL 

MPROLOG Language Primer LOGICWARE . 50 45 

MPROLOG P500 by LOGICWARE . 495 395 

MPROLOG P550 by LOGICWARE . 220 175 

Prolog-86 Plus from Solution Systems . 250 159 

Turbo PROLOG by Borland Inti . 100 63 

Turbo PROLOG Toolbox by Borland Inti . 100 64 

ai - Smalltalk language 

Combo Offer by Digitalk . Offer ends 8/31 200 185 

Smalltalk/V. 99 84 

EGA/VGA Color Option. 50 45 

Goodies Diskette. 50 45 

Smalltalk/Comm. 50 42 

ai - texas instruments 

Arborist Decision Tree Software . New 595 519 

PC Scheme Lisp . New Version 95 84 

Personal Consultant Easy. 495 435 

Personal Consultant Images. 495 435 

Personal Consultant Online . 995 869 

Personal Consultant Plus. New Version 2950 2589 

Personal Consultant Runtime. 95 84 

ada language 

AdaVantage by Meridian Software Systems . New 795 739 

Janus/ADA C Pak by R&R Software . 95 84 

Janus/ADA D Pak by R&R Software . 1250 1059 

Janus/ADA ED Pak by R&R Software . 395 349 

apl language 

APL*PLUS/PC by STSC . 595 424 

APL*PLUS/PC Spreadsheet Mgr by STSC . 195 139 

APL*PLUS/PC Tools Vol 1 by STSC . 295 199 

APL*PLUS/PC Tools Vol 2 by STSC . 85 58 

ATLAS "GRAPHICS by STSC . 450 329 

Financial/Statistical Library by STSC . 275 189 

Pocket APL by STSC . 95 69 

STATGRAPHICS by STSC . 795 579 

assembly language 

386 ASM/LINK Cross Asm by Phar Lap . 495 389 

8088 Assembler w/Z-80 Translator by 2500 AD . 100 89 

ASMLIB Function Library by BC Assoc . 149 125 

asmTREE B-Tree Dev System by BC Assoc . 395 329 

Cross Assemblers Various by 2500 AD . CALL CALL 

Microsoft Macro Assembler. 150 93 

Norton Utilities by Peter Norton . 100 CALL 

Norton Utilities (Advanced) . New 150 99 

Turbo EDITASM by Speedware . 99 84 

Uniware Cross Assemblers Various by SDS . CALL CALL 

Visible Computer: 8088 by Software Masters . 80 64 

Visible Computer: 80286 . New 100 89 

basic language 

87 Software Pak by Hauppauge . 180 149 

EXIM Services Toolkit byEXIM . 50 45 

Finally by Komputerwerks . 99 85 

\ns\6ehack from Micro Help . 65 49 

MACH 2 by Micro Help . 69 55 

MicroHelp Utilities by MicroHelp . New 59 49 

Microsoft QuickBASIC. $20 Rebate Offer 99 63 

Peeks 'n Pokes from MicroHelp . 45 35 

QBase Relational Database by Crescent . New 89 79 

Quick-Tools by BC Associates . New 130 109 

QuickPak by Crescent Software . 69 59 

Scientific Subroutine Library by Peerless . 125 99 

Screen Sculptor by Software Bottling . 125 91 

Stay-Res by MicroHelp . 95 73 

True Basic w/Run-time . Special Price 200 99 

True Basic. 100 79 

Run-time Module. 100 79 

Various Utilities . 50 41 

Turbo BASIC Compiler by Borland Inti . 100 64 

blaise products 

ASYNCH MANAGER Specify C or Pascal . 175 135 

C TOOLS PLUS. 175 135 

EXEC Program Chainer . 95 75 

LIGHT TOOLS for Datalight C . Special Price 100 65 

PASCAL TOOLS . 125 99 

PASCAL TOOLS 2 . 100 79 

PASCAL TOOLS & TOOLS 2. 175 135 

RUNOFF Text Formatter . 50 45 

TURBO ASYNCH PLUS. 100 79 

TURBO C TOOLS . New 129 CALL 

TURBO POWER TOOLS PLUS. 100 79 

VIEW M AN AG ER Specify C or Pascal . 275 199 


borland products 

EUREKA Equation Solver . 100 64 

Reflex & Reflex Workshop. 200 128 

Reflex Data Base System . 150 89 

Reflex Workshop. 70 45 

Sidekick & Traveling Sidekick. 125 85 

Sidekick . 85 57 

Traveling Sidekick. 70 45 

Superkey. 100 64 

Turbo BASIC Compiler. 100 64 

Turbo C Compiler (Call for support products) . 100 64 

Turbo Database Toolbox. 70 41 

Turbo Editor Toolbox. 70 41 

Turbo Gameworks Toolbox. 70 41 

Turbo Graphix Toolbox. 70 41 

Turbo Jumbo Pack. 300 219 

Turbo Lightning. 100 64 

Turbo PASCAL Numerical Methods Toolbox. 100 64 

Turbo PASCAL and Tutor. 125 85 

Turbo PASCAL . 100 64 

Turbo Tutor. 40 24 

Turbo PROLOG Compiler. 100 63 

Turbo PROLOG Toolbox. 100 64 

Word Wizard. 70 47 

Word Wizard and Turbo Lightning . 150 94 

C++ 

C++ by Guidelines w/version 1.1 kernel . 195 172 

PforCe++ Function Library by Phoenix . 395 215 

c compilers 

C86PLUS by Computer Innovations . 497 359 

Datalight C Compiler by Datalight . 60 43 

Datalight Developer Kit. 99 74 

Datalight Optimum-C. 139 99 

DeSmet C w/Debugger & Large case .... New Version 209 184 

DeSmet C w/Debugger only . New Version 159 138 

Eco-C Complete System by Ecosoft . 140 119 

Lattice C Compiler vers. 3.2 from Lattice . 500 265 

M WC Let's C w/csd. Special Price until 8/31 125 54 

Microsoft C Compiler w/CodeView. 450 269 

Microsoft QuickC Compiler. New 99 63 

Turbo C Compiler by Borland . 100 64 

Uniware 68000/10/20 Cross Compiler by SDS . CALL CALL 

c interpreters 

C-terp by Gimpel. Specify compiler . 300 219 

C Trainer with Book by Catalytix . 122 87 

Instant C by Rational Systems . 500 369 

Introducing C by Computer Innovations . 125 99 

Run/C by Age of Reason . 120 79 

Run/C Professional by Age of Reason . 250 155 

c utilities 

c-tree & r-tree Combo by FairCom . 650 518 

c-tree ISAM File Manager . 395 314 

r-tr ee Report Generator . 295 238 

C Windows by Syscom . 100 85 

C Wings by Syscom . 50 43 

Data Windows by Magus Inc . New CALL CALL 

dBx dBASE to C Translator by Desktop At . 350 299 

Flash-up Windows by Software Bottling . 90 78 

Graphic Color version by SciEndeavors . 350 282 

GRAFLIB by Sutrasoft . 175 159 

HALO Graphics by Media Cybernetics . 300 205 

HALO Development Pkg for Microsoft . 595 389 

The HAMMER by OES Systems . 195 129 

PANEL Forms Management by Roundhill . 295 CALL 

PANEL Plus by Roundhill . 495 CALL 

PC Lint by Gimpel Software . 139 99 

PLOTHP by Sutrasoft . 175 159 

Professional C Windows by Washburn . 89 79 

Scientific Subroutine Library by Peerless . 175 128 

Vitamin C by Creative Programming . 225 158 

VC Screen Forms Designer . 100 79 

Zview by Data Mgmt Consultants . 245 139 

cobol language 

COBOLspll by Flexus . 395 329 

FPLIB for Realia COBOL by BC Associates . 149 129 

Micro Focus COBOL See Micro Focus Section 
Microsoft COBOL See Microsoft Section 

Realia COBOL with RealMENU . 1145 899 

Realia COBOL. 995 783 

RealCICS. 995 783 

RM/COBOL by Ryan-McFarland . 950 CALL 

RM/COBOL 85 by Ryan-McFarland . 1250 CALL 

SCREENIO by Norcom . New 400 379 

screenplay for COBOL by Flexus . 175 129 

css products 

Combo Package by Custom Software Systems .... New 199 175 

PC/SPELL Spelling Checker . New 49 45 

PC/TOOLS UNIX-like Utilities . New 49 45 

PC /V\vi Editor . 149 99 

debuggers & profilers 

386 DEBUG Cross Debugger by Phar Lap . 195 129 

Advanced Trace-86 by Morgan Computing . 175 115 

Codesifter Profiler by David Smith . 119 85 

Codesmith-86 by Visual Age . 145 98 

DSD87 by Soft Advances . 125 79 

MiniProbe by Atron . 395 369 

Periscope I with Board by Periscope . 345 289 

Periscope II with NMI Breakout Switch . 175 139 

Periscope ll-X Software only . 145 105 

Periscope III 8 MHz version . 995 824 

Periscope III 10 MHz version . 1095 899 

The PROFILER with Source Code by DWB . 125 89 

TURBOsmith Source debugger for Turbo Pascal . 69 59 

The WATCHER Profiler by Stony Brook . 60 51 

disk utilities 

Back-lt by Gazelle Systems . New 100 89 

Disk Optimizer by Softlogic Systems . 60 55 

FASTBACK by 5th Generation Systems . 179 129 

XenoCopy-PC byXenoSoft . New 80 69 


dos utilities 

Command Plus by ESP Software . 80 69 

FANSI-CONSOLE by Hersey Micro . 75 62 

Norton Commander by Peter Norton . 75 CALL 

OPAL Shell Language by Software Factory . New 99 89 

Q-DOS II by Gazelle Systems . New 70 59 

Taskview by Sunny Hill Software . 80 55 

essential products 

C Utility Library. 185 119 

Essential Comm Library with Debugger . 250 189 

Essential Comm Library Software Only . 185 125 

Breakout Debugger Only Any language . 125 89 

Essential Graphics. 250 183 

forth language 

CFORTH Native Code Compiler by LMI . 300 229 

Forth/83 Metacompiler Specify Target . 750 599 

PC/Forth by Laboratory Microsystems . 150 109 

PC/Forth+ by Laboratory Microsystems . 250 199 

Advanced Color Graphics Support. 100 74 

Enhanced Graphics Support. 200 148 

Intel 8087 Support . 100 74 

Interactive Symbolic Debugger. 100 74 

Native Code Optimizer. 100 74 

Software Floating Point. 100 74 

UR/Forth by LMI . 350 279 

Object Module Libraries. 500 395 

fortran language 

50 MORE: FORTRAN by Peerless Engr . 125 95 

ACS Time Series by Alpha Computer Service . 495 389 

Essential Graphics by Essential Software . 250 183 

Forlib-Plus by Aloha Computer Service . 70 44 

FORTLIB by Sutrasoft . 125 109 

FORTRAN Addendum by Impulse Engr . 95 85 

FORTRAN Addenda by Impulse Engr . 165 138 

GRAFLIB by Sutrasoft . 175 159 

HALO Graphics by Media Cybernetics . 300 205 

I/O PRO by MEF Environmental . 149 129 

Microcompatibles Combo Package. 240 215 

Grafmatic . 135 117 

Plotmatic. 135 117 

Microsoft FORTRAN w/CodeView . 450 269 

No Limit by MEF Environmental . 129 109 

Numerical Analyst by MAGUS . 295 249 

PANEL by Roundhill Computer Systems . 295 CALL 

PLOTHP by Sutrasoft . 175 159 

RM/FORTRAN by Ryan-McFarland . 595 CALL 

RTC PLUS Fortran to C by Cobalt Blue . 450 399 

Scientific Subroutine Lib by Peerless . 175 128 

Statistician by Alpha Computer Service . 295 235 

Statlib.GL: by PSI/Systems . 295 239 

Statlib.TSF: by PS!/Systems . 295 239 

Strings 8i Things by Alpha Computer Service . 70 45 

greenleaf products 

Greenleaf Comm Library . 185 125 

Greenleaf Data Windows Library. 225 155 

with Source Code . 395 249 

Greenleaf Functions. 185 125 

help utilities 

HELP/Control by MDS . 125 99 

On-line Help from Opt-Tech . 149 99 

SoftScreen/HELP by Dialectic Systems . 195 149 

lattice products 

Lattice C Compiler ver 3.2 from Lattice . 500 265 

with Library Source Code . 900 495 

C Cross Reference Generator. 50 37 

with Source Code . 200 139 

C-Food Smorgasbord Function Library . 150 95 

with Source Code . 300 179 

C-Sprite Source Level Debugger . 175 119 

Curses Screen Manager . 125 85 

with Source Code . 250 169 

dBC Specify dBC II or dBC III . 250 169 

with Source Code . 500 356 

dBC III Plus. 750 594 

with Source Code . 1500 1184 

LMK Make Facility . 195 138 

RPG II Combo All three items below . 1100 875 

RPG II Compiler No Royalties . 750 625 

RPG II SEU Screen Entry Utility . 250 199 

RPG II Sort/Merge. 250 199 

RPG II Screen Design Aid Utility. 350 309 

SecretDisk File Encryption Utility . 120 88 

SideTalk Resident Communications . 120 88 

SSP/PC Scientific Subroutine Library . 350 269 

Text Management Utilities. 120 88 

TopView Toolbasket Function Library . 250 178 

with Source Code . 500 356 

metagraphics products 

LightWINDOW/C for Datalight C . 95 79 

FontWINDOW. 95 79 

FontWINDOW/PLUS. 275 229 

MetaWINDOW No Royalties . 195 159 

MetaWINDOW/PLUS. 275 229 

TurboWINDOW/C for Turbo C . 95 79 

TurboWINDOW/Pascal for Turbo Pascal . 95 79 

micro focus products 

Micro Focus Level II COBOL w/Animator . 495 395 

Level II COBOL. 349 279 

Level II Animator. 195 155 

Micro Focus Level II COBOL/ET for UNIX. CALL CALL 

Micro Focus Personal COBOL. 149 119 

Micro Focus Professional COBOL . 2000 1595 

Micro Focus VS COBOL/XENIX . 1495 1195 

Micro Focus Support Products: 

COBOL/IQ Ad hoc Report Writer . 495 395 

COBOL/IQ for DOS 3.X Networks . 995 795 

FORMS-2 . 295 235 

SOURCEWRITER. 995 795 








































































































































































































































































































microport products 

System V/386 Combination. New 799 699 

386 Runtime System. New 299 259 

386 Software Development System. New 399 349 

Text Preparation System. New 199 169 

386 Unlimited License Kit. New 299 259 

D0SMerge386 Run DOS and UNIX together . New CALL CALL 

System V/AT Combination. 549 465 

AT Runtime System. 199 169 

AT Software Development System. 249 209 

Text Preparation System. 199 169 

AT Unlimited License Kit. 249 209 

D0SMerge286 Run DOS and UNIX together . New 149 125 

microsoft products 

Microsoft BASIC Compiler for XENIX . New 695 419 

Microsoft BASIC Interpreter for XENIX . 350 209 

Microsoft C Compiler with CodeView . 450 269 

Microsoft COBOL Compiler with COBOL Tools . 700 429 

for XENIX . 995 609 

Microsoft FORTRAN Optimizing Compiler/CodeView ... 450 269 

Microsoft FORTRAN for XENIX . 695 419 

Microsoft Learning DOS . 50 36 

Microsoft LISP Common USP . 250 149 

Microsoft MACH 10 with Mouse & Windows . 549 369 

Microsoft MACH 10 Board only . 399 279 

Microsoft Macro Assembler. 150 93 

Microsoft Mouse Bus Version . 175 114 

Microsoft Mouse Serial Version . 195 124 

Microsoft muMath Includes muSIMP . 300 179 

Microsoft Pascal Compiler. 300 179 

for XENIX . 695 419 

Microsoft QuickBASIC. $20 Rebate Offer 99 63 

Microsoft QuickC. New 99 63 

Microsoft Sort. 195 125 

Microsoft Windows. 99 63 

Microsoft Windows Development Kit. 500 299 

Microsoft Word. 450 269 

modula-2 language 

EXE2LNK MASMInterface by PMI . New 49 45 

Macro2 Macro preprocessor by PMI . New 89 79 

ModBas e by PMI . New 89 79 

MODULA-2 Apprentice Pkg by LOGITECH. 99 79 

MODULA-2 Magic Pkg by LOGITECH. 99 79 

MODULA-2 ROM Pkg & Cross RT Debugger. 299 239 

MODULA-2 Window Pkg by LOGITECH. 49 39 

MODULA-2 Wizard's Pkg by LOGITECH . 199 159 

Repertoire by PMI . 89 74 

mouse products 

LOGIMOUSE BUS with PLUS Pkg by LOGITECH . 119 98 

with PLUS & PC Paintbrush . 149 119 

with PLUS & CAD Software . 189 153 

with PLUS & CAD & Paint . 219 179 

LOGIMOUSE C7 with PLUS Pkg. Specify Connector .... 119 98 

with PLUS & PC Paintbrush . 149 119 

with PLUS & CAD Software . 189 153 

with PLUS & CAD & Paint . 219 179 

Microsoft Mouse Bus Version . 175 114 

Microsoft Mouse Serial Version . 195 124 

other languages 

ACTOR by Whitewater Group . New 495 419 

CCS MUMPS Single-User by MGIobal . 60 50 

CCS MUMPS Single-User Multi-Tasking . 150 129 

CCS MUMPS Multi-User . 450 359 

Marshal Pascal by Marshal Language Systems . 189 155 

Pascal-2 by Oregon Software . New 395 325 

Personal REXX by Mansfield Software . 125 99 

SN0B0L4+ by Catspaw . 95 80 

other products 

Dan Bricklin's Demo Pgm by Software Garden . 

Dan Bricklin's Demo Tutorial. 

Fast Forward by Mark Williams . New 

Informix All Varieties by Informix . 

Instant Replay by Nostradamus . 

MKS Toolkit w/vi Editor by MKS . New Version 

MicroTEX Typesetting from Addison Wesley . New 

Net-Tools by BC Associates . 

OPT-Tech Sort by Opt-Tecb Data Proc . 149 

PC/TOOLS by Custom Software . 49 

Screen Machine by MicroHetp . 79 

phoenix products 

Pasm86 Macro Assembler version 2.0 . 195 

Pdisk Hard Disk & Backup Utility . 145 

Pfantasy Pac Phoenix Combo . 995 

Pfinish Execution Profiler . 395 

Pfix86plus Symbolic Debugger . 395 

PforCe Specify C Compiler . 395 

PforCe++ Specify C Compiler and C++ . 395 

Plink86plus Overlay Linker . 495 

Pmaker Make Utility . 125 

Pmate Macro Text Editor . 195 

Pre-C Lint Utility . 295 

Ptel Binary File Transfer Program . 195 

polytron products 

PolyBoost The Software Accelerator . 80 

PolyDesk III. 99 

PolyDesk III Archivist . 50 

PolyDesk III Cryptographer. 50 

PolyDesk III Talk. 70 

PolyLibrarian Library Manager . 99 

PolyLibrarian II Library Manager . 149 

PolyMake UNIX-like Make Facility. 


57 

45 


75 
50 

70 59 

CALL CALL 
150 CALL 
139 114 

295 CALL 
149 129 


45 

59 


108 

89 

599 

225 

225 

209 

215 

279 

78 

108 

154 

108 


64 

72 
42 
42 
52 

73 
109 
109 


PolyShell. 149 109 

Polytron C Beautifier. 50 42 

Polytron C Library I. 99 72 

Polytron PowerCom Communications . 139 105 

PolyXREF Complete Cross Ref Utility . 219 169 

PolyXREF One language only . 129 99 

PVCS Corporate Version Control System . 395 309 

PVCS Personal. 149 109 

PVMFM Polytron Virtual Memory File Mgr . 199 155 

program mgmt utilities 

Interactive EASYFLOW by Haventree . 150 125 

PrintQ by Software Directions . 89 84 

Quilt Computing Combo Package. 250 199 

QMake Program Rebuild Utility . 99 79 

SRMS Software Revision Mgmt System . 185 159 

Source Print by Aldebaran Labs . New Version 97 75 

TUB by Burton Systems Software . 100 89 

Tree Diagrammer by Aldebaran Labs .... New Version 77 67 

raima products 

dbQUERY Single-User Query Utility . 195 129 

Single-User with Source Code . 495 389 

Multi-User . 495 389 

Multi-User with Source Code . 990 699 

6b\l\STA Single-User DBMS . 195 129 

Single-User with Source Code . 495 389 

Multi-User . 495 389 

Multi-User with Source Code . 990 699 

sco products 

Complete XENIX System V by SCO . 1295 994 

Development System. 595 499 

Operating System Specify XT or A T . 595 499 

Text Processing Package. 195 144 

Lyri x by SCO . 595 449 

SCO Professional 1-2-3 Workalike for XENIX . 795 595 

SCO XENIX-NET £ 595 495 

softcraft products 

Btrieve ISAM Mgr with No Royalties . 245 184 

Xtrieve Query Utility . 245 184 

Report Option forXtrieve . 145 99 

Btrieve/N for Networks . 595 454 

Xtrieve/N. 595 454 

Report Option/N forXtrieve/N . 345 269 

text editors 

Brief & dBrief Combo from Solution Systems . 275 CALL 

Brief. 195 CALL 

dBrief Customizes Brief for dBASE III . 95 CALL 

Epsilon Emacs-like editor by Lugaru . 195 147 

KEDIT by Mansfield Software . 125 98 

Micro/SPF by Phaser Systems . 175 139 

Microsoft Word. 450 269 

PC/VI by Custom Software Systems . 149 99 

SPF/PC by Command Technology Corp . CALL CALL 

Vedit by CompuView . 150 98 

Vedit Plus by CompuView . 185 128 

turbo pascal utilities 

ALICE Interpreter by Software Channels . 95 66 

DOS/BIOS & Mouse Tools by Quinn-Curtis . 75 67 

Flash-up Windows by Software Bottling . 90 78 

MACH 2 for Turbo Pascal by Micro Help . 69 55 

MetraByte D/A Tools by Quinn-Curtis . 100 89 

Science & Engrg Tools by Quinn-Curtis . 75 67 

Screen Sculptor by Software Bottling . 125 91 

Speed Screen by Software Bottling . 35 32 

System Builder by Royal American . 150 129 

\MPEX Query Utility . 100 89 

Report Builder. 130 115 

TDebugPLUS by TurboPower Software . 60 49 

Turbo EXTENDER by TurboPower Software . 85 64 

Turbo OPTIMIZER by TurboPower . New 75 65 

Turbo OPTIMIZER with Source Code . New 125 108 

Turbo Professional by Sunny Hill . 70 45 

Turbo.ASM by BC Associates . New 100 84 

TurboHALO from IMSI . 129 98 

TurboPower Utilities by TurboPower . 95 78 

TurboRef by Gracon Services . 50 45 

TURBOsmith Source Debugger by Visual Age . 69 59 

Universal Graphics Library by Quinn-Curtis . New 150 119 

wendin products 

Operating System Toolbox. 99 79 

PCNX Operating system . 99 79 

PCVMS Similar to VAX/VMS . 99 79 

Wendin-DOS Multitasking DOS . New 99 85 

XTC Text Editor w/Pascal source . 99 75 

xenix/unix products 

Btrieve ISAM File Mgr by SoftCraft . 595 454 

C-terp by Gimpel, Specify compiler . 498 379 

c-tree ISAM Mgr by FairCom . 395 314 

dBx with Library Source by Desktop Al . 550 489 

DOSIX Console Version by Data Basics . 399 349 

DOSIX User Version by Data Basics . 199 179 

Informix All Varieties by Informix . CALL CALL 

Micro Focus Products See Micro Focus Section 
Microport Products See Microport Section 
Microsoft Products See Microsoft Section 

PANEL Plus by Roundhill Computer Systems . 495 CALL 

REAL-TOOLS Binary Version by PCT . 149 89 

Library Source Version . 399 289 

Complete Source Version . 499 369 

RM/COBOL by Ryan-McEarland . 1250 CALL 

RM/FORTRAN by Ryan-McFarland . 750 CALL 

SCO Products See SCO Section 


LOWEST PRICES 

Due to printing lead times, some of our current 
prices may differ from those shown here. Call for 
latest pricing. 

FREE SHIPPING 

Orders within the USA (including Alaska & Hawaii) 
are shipped FREE via UPS. Express shipping is 
available at the shipping carrier's standard rate 
with no rush fees or handling charges. To avoid 
delays when ordering by mail, please call first to 
determine the exact cost of express shipping. 
CREDIT CARDS 

VISA and MasterCard are accepted at no extra 
cost. Your card is charged when your order is 
shipped. Mail orders please include credit card 
expiration date and authorized signature. 

CODs AND POs 

CODs and Purchase Orders are accepted at no 
extra cost. POs with net 30-day terms are available 
to qualified US accounts only. 

SALES TAX 

Orders outside of Ohio are not charged state sales 
tax. Ohio customers please add 6% Ohio tax or 
provide proof of tax-exemption. 

INTERNATIONAL ORDERS 
Shipping charges for International and Canadian 
orders are based on the shipping carrier's standard 
rate. Since rates vary between carriers, please call 
or write for the exact cost. International orders 
(except Canada), please include an additional $ 10 
for export preparation. All payments must be made 
with US funds drawn on a US bank. Please include 
yourtelephone number when ordering by mail. Due 
to government regulations, we cannot ship to all 
countries. 

VOLUME ORDERS 

Volume orders may qualify for additional discounts. 
Call us for special pricing. 

SOUND ADVICE 

Our knowledgeable technical staff can answer 
technical questions, assist in comparing products 
and send you detailed product information tailored 
to your needs. 

30-DAY GUARANTEE 

Most of our products (excluding books) come with 
a 30-day documentation evaluation period or a 
30-day return guarantee. Please note that some 
manufacturers restrict us from offering guarantees 
on their products. Call for more information. 

MAIL ORDERS 

Please include yourtelephone number on all mail 
orders. Be sure to specify computer, operating 
system and any applicable compiler or hardware 
interface(s). Send mail orders to: 

Programmer's Connection 
Order Processing Department 
136 Sunnyside Street 
Hartville, OH 44632 

Call or write for our FREE comprehensive price guide. 


Hours: Weekdays 8:30 AM to 8:00 PM EST. 

CALL TOLL FREE 

USA .. 800-336-1166 

CANADA. 800-225-1166 

OHIO & ALASKA (Collect).. 216-877-3781 

TELEX.9102406879 

EASYLINK.62806530 

INTERNATIONAL. 216-877-3781 

CUSTOMER SERVICE ... 216-877-1110 

©Copyright 1987 Programmer's Connection Incorporated. 



CIRCLE NO. 175 ON READER SERVICE CARD 
































































































































































































The new graphics 
standard for the 
PS/2s continues IBM’s 
slow march toward 
graphics maturity. 


TT ust when a giant step was needed, 

I IBM has taken a half-step in the evo 
V lution of graphics subsystems for 
^personal computers. The Personal 
System/2 Models 50, 60, and 80 sport a 
new built-in graphics standard called 
the Video Graphics Array (VGA). The 
Model 30 uses a subset of the VGA 
called the Multi-Color Graphics Array, 
or MCGA (see the accompanying side- 
bar, “Model 30 Graphics”). 

Those hoping for a dramatic ad¬ 
vancement in the state of computer 
graphics will not be satisfied with the 
VGA. At best it is a repackaged En¬ 
hanced Graphics Adapter (EGA) with 
slightly better resolution and a few 
bugs worked out. The VGA provides a 
maximum resolution of 640 horizontal 
by 480 vertical pixels with 16 colors. It 
has a new low-resolution mode of 
320-by-200 pixels with 256 colors 
drawn from a palette of more than 
256,000 colors. Unlike the EGA, the 
VGA and its associated circuitry is con¬ 
tained on the system board (photo 1). 

The VGA’s capabilities have been 
limited in part by IBM’s efforts to pro¬ 
vide compatibility with its predecessor, 
the EGA. The VGA has many attributes 
of the EGA; any EGA programmer 
should feel instantly at ease with the 
VGA (and, unlike the EGA, the docu¬ 


mentation is understandable). Although 
this compatibility with existing applica¬ 
tions is of paramount concern to soft¬ 
ware developers and users, equally 
important is how well the new stan¬ 
dard corrects the inadequate perfor¬ 
mance of its predecessors—and how 
well it provides for the industry’s need 
for more graphics functionality. 

In what is clearly a move to estab¬ 
lish the VGA as a standard across its 
existing PC product line, IBM also has 
introduced a board called the PS/2 Dis¬ 
play Adapter that incorporates the VGA 
into the PC-style bus (photo 2). In ad¬ 
dition, IBM has announced a separate 
high-performance display adapter, the 
8514/A, that provides extended display 
features and on-board support for ap¬ 
plications demanding high-resolution 
graphics (photo 3). The 8514/A con¬ 
nects directly to the monitor without 
using the circuitry on the system board. 

At its maximum resolution, the 
8514/A produces graphics displays of 
l,024-by-768 pixels, designed for the 
rapidly growing workstation market. 
IBM’s Professional Graphics Controller 
(PGC) has been IBM’s only previous 
attempt to provide a graphics product 
for PC-based computer-aided design 
(CAD) packages, but it has not caught 
on in overwhelming fashion. 
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INTERCHANGEABLE DISPLAYS 

Along with the new graphics subsys 
terns, IBM introduced four moni¬ 
tors: the 8503, 8512, 8513, and 
8514 (see table 1). All four moni¬ 
tors are interchangeable among the 
various PS/2 models, and all can 
handle VGA display modes with a 
maximum resolution of 640-by-480 

The large number of colors 
able with the VGA dictated the use 
analog technology for the video system 
A transistor-transistor logic (TIL) moni 
tor with 256,000 colors would have 
required 18 color lines—that is, 6 each 
for red, green, and blue—on the dis¬ 
play in addition to various other con¬ 
trol signals. 

The lone monochrome offering 
amoung the group is the 12-inch 
which can display up to 64 shades of 
gray (see photo 4). Although intended 
for low-end text-processing applications 
with minimal graphics requirements, 
the 8503 has acceptable text 
ics quality and, when couple 
8514/A graphics adapter, will allow 
gray-scale applications, such as medical 
image processing, to be developed. 

The 8512 and 8513 are middle- 
level color analog monitors. The less 
expensive 8512 measures 14 inches 
and has a stripe pixel arrangement with 
a pitch of 0.41 millimeter (see photo 

5) . The 8513 is 12 inches (see photo 

6) ; although it has a smaller screen 
size, it produces a clearer picture with 
a shadowmask pitch of 0.28 mm. 

The 16-inch 8514 monitor is de¬ 
signed for heavy graphics use that re¬ 
quires high resolution (see photo 7). A 
maximum resolution of l,024-by-768 
pixels is possible. The 8514 monitor 
has a phosphor dot pitch of 0.31 mm, 
which produces an excellent, clear dis¬ 
play. Although any PS/2 graphics sub¬ 
system can drive this monitor, it is 
most effective when mated with the 
8514/A adapter. 

The new analog monitors are in¬ 
compatible with all existing PC graph¬ 
ics adapters. However, the user with an 
adaptable-sync monitor that has an ana¬ 
log mode (such as the NEC MultiSync) 
can attach it to a PS/2 machine by re¬ 
placing the cable to match the new sig¬ 
nal assignments and to identify the 
monitor to the video hardware. In ad¬ 
dition, several vendors have announced 
VGA-compatible monitors. 

Because Models 60 and 80 are 
floor-standing units, the monitor for 
these systems must sit directly on the 
desktop or on a stand rather than in its 
customary position on top of the sys¬ 
tem unit. Although IBM researched 


modes 11H and 
for mode 13H. 

Mode 11H (17 decimal), supported 
by both the VGA and the MCGA, is a 
two-color graphics mode with a resolu¬ 
tion of 640-by-480 (see photo 8). The 
video page is located at real address 
0A0000H; a pixel is represented as one 
bit from left to right within each byte; 
scan lines are organized linearly 
throughout the display RAM. 

Mode 12H (18 decimal) offers 16 
colors with a resolution of 640-by-480. 

It is supported by only the VGA and 
the 8514/A. This mode uses one bit 
from each of four parallel bit planes to 
specify color. Again, a pixel is repre¬ 
sented as one bit from left to right 
within each byte, with the scan lines 
organized linearly beginning at real 
address 0A0000H. 

Mode 13H (19 decimal), supported 
by the VGA, MCGA, and 8514/A, is the 
sensational 256-color mode with 320- 
by-200 resolution (see photo 9). This 
mode is double-scanned on the dis¬ 
play—that is, every video line is 
painted twice on the screen, one be¬ 
neath the other, before the pixel data 
for the next line are painted. The dis¬ 
play memory is organized as one pixel 
per byte in a linear addressing scheme 
starting from real address 0A0000H. 


what monitor height would minimize 
neck strain, prevailing sentiment so far 
seems to be that the monitors are too 
low, even with their stands. A tilt/ 
swivel-base stand comes standard with 
the 8503, 8513, and 8514 monitors; it is 
available as an option on the 8512. 

Other ergonomics concerns in¬ 
clude the monitors’ refresh rate and 
pixel formatting; both affect the user’s 
perception of the picture. A slow re¬ 
fresh rate and harsh pixel formatting 
contribute to operator fatigue and can 
cause double vision and headache. For 
flicker-free operation, each of the new 
monitors has a video bandwidth of up 
to 28.5 MHz, which in 480-vertical-line 
modes translates to 70-Hz screen re¬ 
fresh, well above the human threshold 
for sensing flicker. Screen size also can 
affect visual comfort. 


BIOS COLOR MODES 

To complement the new display hard¬ 
ware, IBM has added three BIOS dis¬ 
play modes: 11H, 12H, and 13H (see 
table 2). All the new modes choose 
their colors from a set of more than 
256,000 colors. As a welcome relief to 
all those programmers who struggled 
with the two-way split of scan lines in 
the CGA, the new modes have a linear 
organization. Figure 1 shows the dis- 
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HEART OF THE GRAPHICS SYSTEM 

The graphics subsystem on the Models 
50, 60, and 80 consists of the VGA, the 
digital-to-analog converter (DAC), and 
the external video connector, all lo¬ 
cated on the system board as shown in 
photo 1. The VGA provides all of the 
control signals for the CRT; the DAC 
converts the VGA’s digital color specifi¬ 
cations into analog signals for the CRT; 
and the external video connector pro¬ 
vides a route for an external display 
adapter that directly hooks up to the 
DAC. When a board is in this slot, the 
PS/2’s new Micro Channel bus can 
route the signals of the external display 
adapter to the DAC, shutting off the 
VGA The use of this routing is op¬ 
tional; an adapter board is free to pro¬ 
vide its own monitor connection 
through the adapter mounting bracket. 

The DAC (INMOS G171) on every 
PS/2 generates the dazzling colors for 
the analog displays, expanding the pal¬ 
ette to 256,000 colors and displaying 
up to 256 at one time. The DAC’s 
high-performance color look-up table 
translates the digital color selections to 
analog red-green-blue (RGB) output. 
The device maps eight digital output 
lines from the display controller into 
the 256 colors that can be active at one 
time. Each color is represented by six 
bits for each RGB analog output, yield¬ 
ing a total of 2 (3 * 6) , or 262,144 colors. 
The VGA’s color selection is more than 
adequate for three-dimensional shading 


MODEL 30 GRAPHICS 

Although its name and market posi¬ 
tion on the low-end Model 30 are 
similar to the Color Graphics Adapter 
(CGA), the Multi-Color Graphics Array 
(MCGA) is actually a subset of the 
Video Graphics Array (VGA). Like the 
VGA, it is built into the system board; 
it displays up to 256 colors from a 
potential 256,000 colors. 

The MCGA and the VGA differ in 
availability of display modes, physical 
components, and I/O programming 
interface; the BIOS interface, digital- 
to-analog converter (DAC), soft fonts, 
and displays are common to the two 
systems. The MCGA can drive all of 
the analog displays of the PS/2 line; 
like the VGA, at power-up the video 
subsystem senses the monitor’s type 
and configures itself accordingly. 

For most functions, the MCGA 
BIOS calls duplicate the VGA’s. Al¬ 
though it indicates an error whenever 
the MCGA cannot perform the de¬ 
sired function, the BIOS masks most 


in CAD/CAM applications; however, in 
high-resolution modes where only 16 
simultaneous colors are permitted, the 
visual impact is lessened. 

VGA MAKEUP 

The VGA chip itself has four major sec¬ 
tions: the CRT controller (CRTC), the 
graphics-data controller (GDC), the 
sequencer, and the attribute controller 
(ATC). The VGA’s CRTC is a renovated 
version from the EGA; the vertical and 
horizontal timings are different, more 
vertical lines are available, and the ver¬ 
tical retrace interrupt now works. 

Under the EGA, hardware I/O instruc¬ 
tions directly manipulate the cursor’s 
appearance; under the VGA, the I/O 
instructions do not produce the same 
results on the screen and may need 
modification. For example, the cursor 
disappears if the VGA’s CRTC attempts 
to display it as two separated pixel 
blocks in the text-character cell. 

To assist with animation and scroll¬ 
ing applications, the VGA CRTC can in¬ 
terrupt the CPU on interrupt-request 
(IRQ) line 2 at the start of vertical re¬ 
trace. By using this interrupt to update 
the screen image or to change the 
scroll state, programs do not have to 
wait for retrace events by looping on 
the VGA status registers. Whereas the 
EGA could not reliably report an inter¬ 
rupt state, in the VGA CRTC a latch cor¬ 
rectly indicates the state of the inter¬ 
rupt (see “The EGA’s Vertical Interrupt 


of the hardware differences between 
the MCGA and other display adapters. 

The MCGA operates only in a 
restrictive set of established BIOS 
video modes. The hardware does not 
support the VGA’s 16-color video 
modes, 0DH (320-by-200), 0EH (640- 
by-200), 10H (640-by-350), and 12H 
(640-by-480). Calls to set a VGA-type 
internal palette are also ignored. 

The MCGA circuitry differs from 
both the VGA and the CGA; it consists 
of two gate arrays located on the sys¬ 
tem board. The I/O interface is some¬ 
what similar to the CGA’s, and extra 
graphics memory accommodates addi¬ 
tional graphics modes. 

The MCGA has two distinct pages 
of display RAM: one 32KB page is lo¬ 
cated at real address B8000H (the 
BIOS color text page); the other, a 
64KB page, is addressed at A0000H 
(the BIOS high-resolution graphics 
page). The 64KB page is populated 
with special, dual-ported video RAM 


Status Bit,” Michael Abrash and Dan 
Illowsky, August 1986, p. 130). 

To increase the VGA’s potential 
vertical resolution, the CRTC has 10 
bits for the vertical registers, allowing 
the VGA to display up to 1,024 vertical 
lines. The EGA is limited to 512 vertical 
lines. The EGA, however, is unlimited 
in its horizontal dimension because its 
horizontal size is specified in character 
units rather than pixel units. Because 
each character specifies up to 8 pixels 
in the VGA, the maximum VGA hori¬ 
zontal dimension is about 2,000 pixels. 

The GDC provides rudimentary 
pixel handling for four parallel bit 
planes, operating on the planes simul¬ 
taneously. Most functions of the EGA’s 
GDC have been preserved in the VGA. 
However, the EGA’s little used GDC 
position registers, which determine the 
bit planes that are controlled by the 
GDC, have been eliminated. 

When the VGA operates in graph¬ 
ics modes, the program must paint any 
text information on the screen pixel by 
pixel. In writing modes, the GDC al¬ 
lows up to eight pixels to be drawn at 
one time to facilitate drawing text char¬ 
acters. (For more about writing modes, 
see “Pixel Alignment of EGA Fonts,” 
Programming Practices, John T. Cocker- 
ham, January 1987, p. 165.) 

The VGA sequencer arbitrates ac¬ 
cesses to display RAM and to the fonts. 
It sequencer allows up to eight fonts 
compared with four in the EGA. Like 


(VRAM) chips: one for rapid sequen¬ 
tial access and the other for random 
access. These special VRAM chips are 
needed because in BIOS mode 13H 
(320-by-200, 256 colors), the video 
hardware must retrieve a byte from 
the display buffer every 230 nano¬ 
seconds in order to display one 
pixel’s color on the screen. The CPU 
uses the random access port when 
accessing VRAM. 

To preserve tradition, the register 
set of the MCGA’s CRT controller 
(CRTC) is modeled after the Motorola 
6845 CRTC. However, the new MCGA 
uses different values for the horizon¬ 
tal and vertical registers than does the 
CGA; drivers written for the CGA do 
not execute properly if they bypass 
the BIOS and program registers; they 
have to be rewritten. To prevent BIOS 
bypass, IBM added a mode-control bit 
to the MCGA to lock the horizontal 
and vertical registers; the BIOS sets 
this control bit after every mode 
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the EGA, the VGA displays only two 
fonts at any one time. 

The ATC sets up the color assign¬ 
ment and translates it to pixels on the 
screen. The ATC also interprets the at¬ 
tribute byte in text modes and provides 
the extra blank pixel required by the 
new nine-dot-wide fonts. 

The VGA’s ATC supports horizontal 
panning of the screen in all of the new 
graphics modes. The EGA has a bug in 
its horizontal panning logic; panning 
with a split screen causes the first char¬ 
acter of the split screen to scroll off to 
the left, which is visually unappealing. 

In the VGA, the bug is still present, but 
a bit in the ATC allows the user to turn 
it on and off at will. 

To support multitasking, the ATC 
sets the VGA’s digital 64-color spectrum 
to specific portions of the DAC’s 256- 
color palette, allocating a portion of the 
DAC’s palette to each display context. 
During a context exchange, the user 
can designate the context’s portion of 
the DAC palette in one I/O instruction, 
thus saving a lengthy reload of the DAC 
palette. The ATC now decodes byte I/O 
writes only at address 3C0H. Applica¬ 
tions using word OUTs (OUT DX, AX) 
need to be modified. 

HARDWARE DIFFERENCES 

One design goal for operating systems 
is to be able to switch rapidly from 
one screen, or display context , to an¬ 
other. The VGA preserves the display 


change. Therefore, unless the applica¬ 
tion is written specifically for the 
MCGA, it cannot bypass the BIOS in 
order to set the hardware. 

Like the VGA (but unlike the 
CGA), the MCGA can issue interrupts 
during vertical retrace. At CRTC index 
11H, the read-write interrupt-control 
register permits the MCGA to issue an 
interruot request on IRQ2 upon verti¬ 
cal retrace. Reading this register re¬ 
flects the state of the interrupt. 

To maintain compatibility outside 
of the CRTC, the other CGA registers 
have been incorporated unchanged 
into the MCGA, including the CGA 
mode-control register (3D8H), the sta¬ 
tus register (3DAH), and the color- 
select register (3D9H, and now called 
the CGA border-control register). 
However, the interpretation of the 
colors selected by the CGA border- 
control register has been modified to 
reflect the presence of the DAC pal¬ 
ette. This register selects the back¬ 
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context, important to achieving that 
goal. All VGA registers are read-write, 
but not all portions of the VGA state 
are accessible, which complicates 
video-state preservation. A program 
cannot directly access the GDC latches, 
intermediate value registers for the 
planes used during pixel operations. 
Instead, the program preserves the 
planes by writing them into the VGA’s 
display RAM and then reading them out 
one plane at a time, destroying in the 
process whatever data were already 
present in the display RAM. 

In addition, the VGA cannot pre¬ 
serve the flip-flop in the ATC, which 
determines whether the next OUT ad¬ 
dressed to the ATC is address or data. 

If an interrupt were to result in a 
video-state exchange, when the context 
resumed execution the flip-flop would 
be in an unknown—and possibly 
wrong—state. Even under a single- 
threaded executive such as DOS, the 
mouse driver could alter the ATC. 
Therefore, programs that directly ad¬ 
dress the VGA ATC must disable inter¬ 
rupts while doing so (the Model 50 
BIOS does exactly that). 

To accommodate a second graph¬ 
ics adapter, the VGA can effectively 
separate itself from the CPU by disa¬ 
bling I/O register decoding and display 
RAM access. When this mode is set, the 
VGA continues to operate a display if 
left in a display mode; the EGA does 
not have this capability. 


ground color palette for BIOS modes 
4, 5, 6, and 11. The programmer is 
free to change the colors in these 
modes to suit the application by sim¬ 
ply changing one of the first 16 en¬ 
tries of the DAC palette. 

The MCGA allows soft fonts in 
which the programmer can change 
the pixel images for the characters. 
The EGA, but not the CGA, includes 
this feature. The BIOS loads the ap¬ 
propriate font out of its ROM and 
into font memory upon display mode 
changes. The fonts are organized as a 
sequential row of scan lines in mem¬ 
ory similar to the VGA and the EGA. 
When the programmer activates alter¬ 
nate font addressing, the MCGA 
remaps one bit of the attribute byte 
of each character to select the font, 
allowing the MCGA to display up to 
512 characters. This soft font feature 
is implemented across all the PS/2 
models. In the MCGA, only four fonts 
can be in memory at any time; and, 


BIOS CHORES 

Unlike the EGA BIOS, which is located 
on the EGA itself, the VGA BIOS is part 
of the system BIOS because the VGA is 
integrated into the system board. To 
keep the BIOS compatible with the 
previous generation of graphics adapt¬ 
ers, IBM preserved the BIOS standards 
set in the PC. Video services are still 
accessed through interrupt 10H, and 
the display buffer layout for any BIOS 
mode is identical across the PC and 
PS/2 families. 

The BIOS performs housekeeping 
functions at power-up, such as deter¬ 
mining the primary display. The BIOS 
senses which type of monitor is at¬ 
tached to the system and configures 
accordingly. The BIOS then sends the 
programmer information about the ca¬ 
pabilities of the active display, includ¬ 
ing a roster of the available BIOS 
modes, the cell size of screen charac¬ 
ters, and monitor information. 

The BIOS contains the raw pixel 
images for different fonts. In addition 
to the 8-by-8-pixel double dot and the 
8-by-l4-pixel font, a new 9-by-l6-pixel 
font takes advantage of the VGA’s in¬ 
creased vertical resolution. Compared 
with the 8-by- 14-pixel font, the glyphs 
have changed little, except for a dot 
placed in the middle of the zero in¬ 
stead of a slash through the character. 

All of the 80-column text modes 
operate with a horizontal resolution of 
720 pixels, making each glyph 9 pixels 


like the VGA and the EGA, only two 
fonts can be active at one time. 

The MCGA must drive a 28-MHz 
monitor system. Despite the relatively 
low performance of the 8086 CPU in 
the Model 30, contention can exist for 
the video-display buffer, which is 
manifested by wait states before ac¬ 
cesses to display RAM. However, only 
between five and seven wait states are 
needed, depending on the mode. 

Although the MCGA is consid¬ 
ered a low-performance graphics sub¬ 
system, it provides medium-resolution 
graphics on PS/2 displays. The 640- 
by-480, 2-color mode should be ade-' 
quate for standard graphics applica¬ 
tions in the office or classroom. How¬ 
ever, the MCGA’s chip count is higher 
than the VGA’s and it uses more ex¬ 
pensive components. The duplicated 
research and development costs alone 
would have justified placing the VGA 
on the Model 30. 

—John T. Cockerham 
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VGA 


wide. The ninth pixel is blank except 
for the ASCII graphical elements (char¬ 
acter codes COH through DFH); the 
ATC replicates the eighth pixel into the 
ninth. The VGA also assigns active duty 
to mode 3, which had reserved status 
on the EGA. The VGA defines it as a 
720-by-400, 16-color text mode. 

The VGA also supports the EGA 
digital palette, which is now called the 
internal palette. The digital output of 
the internal palette (any of 64 colors) 
is mapped into the VGA’s analog pal¬ 
ette , which provides the colors dis¬ 
played on the screen. BIOS calls main¬ 
tain both of these palettes. 

For complete color compatibility 
with EGA applications, the analog pal¬ 
ette must be arranged properly. For 
16-color modes, the BIOS loads the 
complete 64-color spectrum of the 
EGAs palette into the analog palette. 

In order to support the mono¬ 
chrome display transparently, the BIOS 
uses a mechanism called grayscale 
summing for mapping color to a 
monochrome screen; the BIOS passes 
through the analog palette and rewrites 
the red, green, and blue components 
using the following formula: 

palette value = 30% red + 59% green + 
11% blue 

This provides a consistent mapping 
from color to 64 gray shades. The 16- 
color modes can display only 16 gray 
shades at any one time. The 64-gray- 
shade mode is available only within the 
256-color mode. 

For EGA compatibility, the save- 
area functions are still present in the 
BIOS; the save area provides the pro¬ 
grammer with a way to capture palette 
data. For multitasking, the BIOS also 
provides a function to save all of the 
pertinent VGA I/O registers into a 
video-state buffer. 

In the VGA BIOS, the cursor- 
appearance logic is slightly different 
from the EGA in order to accommo¬ 
date the change in the cursor’s hard¬ 
ware implementation. The user must 
choose between two options: one uses 
the old CGA line-numbering scheme; 
the other uses the new VGA number¬ 
ing scheme. Programs that change the 
shape of the cursor for user feedback 
must be modified to incorporate a lim¬ 
itation of the cursors. 

The VGA BIOS lets programs 
know when a request has been suc¬ 
cessfully completed by changing the 
contents of the registers upon return. 
The BIOS also has new functions to 
change the DAC palette, as well as new 
fonts to take advantage of the increased 




PHOTO 1: VGA Graphics Subsystem 


PHOTO 2: PS/2 Display Adapter 


IBM has integrated the VGA and its associated circuitry onto the system board. 
The VGA is the large silver-cased chip. The DAC is the ceramic gold-capped chip 
near the expansion slots. The 15-pin video connector is near the video circuitry. 


IBM offers the PS/2 Display Adapter, with a PC-style bus, that can be installed in 
the Model 30 or any member of the PC family to provide VGA capabilities. 



The maximum resolution of the 8514/A Display Adapter (top), when equipped 
with the optional 8514 Memory Expansion Kit (bottom), is 1,024-by-1,024. 
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PHOTO 6: 8513 Color Monitor 


PHOTO 7: 8514 Color Monitor 


Ail of the new PS/2 analog monitors are interchangeable. Each offers a specific set of features. The 12-inch 8503 monochrome 
monitor displays up to 64 shades of gray; it is designed primarily for text applications. The 8512 is bigger and less expensive 
than the 8513 but does not have as clear a picture. The 16-inch 8514 is suitable for high-resolution workstation environments. 



Mode 11H is a new two-color mode with a 640-by-480 res¬ 
olution; it is supported by both the VGA and the MCGA. 


Mode 13H is the sensational 256-color mode with a 320- 
by-200 resolution. Every video line is double-scanned. 
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TABLE 1: Display Characteristics 


DISPLAY 

SIZE 

TEXT 

RESOLUTION 

GRAPHICS 

RESOLUTION 

COLOR SELECTION 

PRICE 

8503 Monochrome 

12-inch 

720-by-400 

640-by-480 

64 gray shades 

$250 

8512 Color 

14-inch 

720-bv-400 

640-by-480 

256 colors from palette of 256,000 

$595 

8513 Color 

12-inch 

720-by-400 

640-by-480 

256 colors from palette of 256,000 

$685 

8514 Color 

16-inch 

l,024-by-768 

l,024-by-768 

256 colors from palette of 256,000 

$1,550 


The four PS/2 monitors provide a varied range. Monitors should be selected based on the type of application most often used. 


TABLE 2: BIOS Display Modes 


MODE 

TYPE 

ADDRESS 

SCHEME 

COLORS ' 3 

RESOLUTION 

GLYPH CELL 

COMMENTS 

0 

Text 

B8000H 

40-by-25 

16 

360-by-400 

9-by-l6 


1 

Text 

B8000H 

40-by-25 

16 

360-by-400 

9-by-l6 


2 

Text 

B8000H 

80-by-25 

16 

720-by-400 

9-by-l6 


3 

Text 

B8000H 

80-by-25 

16 

720-by-400 

9-by-l6 


4 

Graphics 

B8000H 

Split 

4 

320-by-200 

8-by-8 

Double scanned 

5 

Graphics 

B8000H 

Split 

4 

320-by-200 

8-by-8 

Double scanned 

6 

Graphics 

B8000H 

Split 

2 

640-by-200 

8-by-8 

Double scanned 

7 

Text 

B0000H 

80-by-25 

Mono 

720-by-400 

9-by-l6 


“] 

IBM PCjr display modes (not supported by Personal System/2) 




Internal modes for font loading 





These modes encode color with parallel planar architecture as 8 pixels per byte: 



D 

Graphics 

A0000H 

Linear 

16 

320-by-200 

8-by-8 

Double scanned 

E 

Graphics 

A0000H 

Linear 

16 

640-by-200 

8-by-8 

Double scanned 

F 

Graphics 

A000QH 

Linear 

Mono 

640 by-350 

8-by-l6 


10 

Graphics 

A0000H 

Linear 

16 

640-by-350 

8-by-l6 


11 

Graphics 

A0000H 

Linear 

2 

640-by-480 

8-by-l6 

One-color, medium- 
resolution graphics 

12 

Graphics 

A0000H 

Linear 

16 

640-by-480 

8-by-l6 


This mode encodes 256 colors as 1 pixel per byte: 





13 

Graphics 

A0000H 

Linear 

256 

320-by-200 

S-by-8 

Double scanned 

a Maximum number of colors that can be displayed simultaneously from a palette of256,000 colors, except in monochrome modes. 


Besides the standard BIOS display modes, the VGA adds three color modes to increase its versatility: 11H, 12H, and 13H. 


vertical resolution. However, the BIOS 
provides no assistance for drawing any¬ 
thing more complex than a single dot; 
all programs have to roll their own 
graphics routines. 

TRUE COMPATIBILITY 

True hardware compatibility with the 
previous display standard is not possi¬ 
ble on the PS/2 machines; not only 
new monitors, but also new display 
adapters are necessary—the previous 
generation’s display adapters do not fit 
into the chassis of machines using the 
new Micro Channel Architecture. 

To determine software-interface 
compatibility, commercial applications 
using EGA features should be tested on 
the VGA—once the details for copying 
the program into a PS/2 have been es¬ 
tablished. In order to measure the de- 
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gree of CGA and EGA compatibility, the 
VGA on a Model 50 was tested using a 
few application programs that could be 
transported into the Model 50: Micro¬ 
soft Windows, Microsoft Word, RIX 
SoftWork’s EGAPaint, and the SPRITES 
demonstration program presented in 
“Software Sprites,” Michael Abrash and 
Dan Illowsky, August 1986, p. 125. 
Microsoft’s Flight Simulator on 3.5-inch 
diskettes would not function on the 
Models 50 and 60 and produced unex¬ 
pected colors on the Model 30, al¬ 
though it did function correctly. 

Microsoft Windows 1.03, Microsoft 
Word 31 (on 3.5-inch diskettes), and 
EGAPaint all ran flawlessly. Windows 
ran in 640-by-350, 16-color mode—an 
important test because the EGA driver 
on Windows bypasses the BIOS for all 
screen operations except mode setting 


and also performs many different pixel 
operations. Word changed screen col¬ 
ors easily. The SPRITES program indi¬ 
cated not only a flawless degree of 
CGA compatibility, but also that the in¬ 
terrupt latch works correctly. 

BIOS BYPASS 

Applications that run correctly on the 
VGA probably use standard EGA fea¬ 
tures that are correctly replicated in the 
VGA and do not bypass the BIOS. How¬ 
ever, many EGA applications bypass the 
BIOS in certain circumstances in order 
to increase performance. 

The EGA BIOS contains minimal 
software pixel-handling assistance—it 
can draw only a single point—despite 
its much richer set of hardware pixel¬ 
handling functions. For example, the 
EGA can set 8 pixels at once, rapidly 
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INTRODUCING THE 
(MY DOUBLE FEATURE 
IN COMMUNICATKNS 
SOFTWARE. 


Carbon Copy™ is a hard act to 
follow. But that didn’t stop us from 
developing Carbon Copy PLUS™ the 
sequel without an equal. 

Now you get all the PC commu¬ 
nications software you’ll ever need in 
one integrated connectivity package that 
costs about half of what it formerly cost 
to buy two separate programs. That’s 
because our double feature includes both 
remote control and terminal emulation. 

Running on an IBM® or compat¬ 
ible PC, Carbon Copy PLUS includes 
enhanced remote control capabilities 


over and above those found in our original 
Carbon Copy. Plus terminal emulation, 
compatibility with Crosstalk® script 

files, and support of the popular 
X-Modem and Kermit protocols 
for file transfer applications. 

In remote control mode, use your PC 
to observe and control a remote PC 
as though the two were one. Appli¬ 
cations include remote training and 
support. Access to your office or home 
PC while on the road. Remote access 
to a LAN. Remote access to a mainframe 
or mini via an IRMA® or SmartAlec® 
board. And much more. 

In terminal emulation mode, 
it’s a snap to access host computers and 
on-line information data bases. And you 
can receive or transmit telexes from 
around the world. Carbon Copy PLUS 
emulates most popular async terminals. 

Fbr more details, contact Meridian 
Tfechnology or see your local dealer. 
Carbon Copy PLUS. The communica¬ 
tions software double feature that’ll 
keep you glued to your screen. 


CARBON COPY PLUS: 

THE ONLY DOUBLE FEATURE IN COMMUNICATIONS SOFTWARE. 



Carbon Copy and Carbon Copy PLUS are trademarks of Meridian Tfechnology Inc. All other referenced products are trademarks of their respective manufacturers. 


Meric , 
Technology i 

CIRCLE NO. 228 ON READER SERVICE CARD 


1101 Dove Street, Suite 120 
Newport Beach, CA 92660 (714) 476-2224 
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Any Software On An RGB Monitor 


Any Software On An EGA Monitor 


Any Software On A 
Multisync Monitor 


PageMaker* bg Dlda*. Cariior.it: tan 
O, Uersian 1.88 


7, ftlduu Camar.ittoo, 1 V»6. All right*, 
rrsproed. Portion', g Microsoft Cara,, 
19b<i, 198S. All right*, rrsaropd, fug 
lisb Hvahrnatian and Database g Houghton 
Hlfflin, 1986, Dll rights Rented. 
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ATI Technologies Inc. 
3761 Victoria Park Ave., 
Scarborough, Ontario, Canada M1W 3S2 
Tel: (416) 756-0711 Fax: (416) 756-0720 
Tlx: 06-966640 (ATI TOR) 


Technology you can Trust . 


CIRCLE NO. 206 ON READER SERVICE CARD 


Trademarks: ATI, EGA WONDER - ATI Technologies Inc., IBM - International Business Machines Inc., Compaq - Compaq Computer Corp., MultiSync - NEC Home Electronics Inc., 

Windows - Microsoft Inc., GEM - Digital Research Inc., 1-2-3, Symphony- Lotus Development 

Corp., Ventura Publisher-Xerox Corp., PageMaker-Aldus Corp., Smarferm-Persoft Inc., VTerm- Coefficient Systems Corp., AutoCAD-Autodesk Inc., Hercules - Hercules Computer Technology. 


(1) Any Software. Any Monitor. Any Time applies to IBM digital monitors and EGA, CGA, MDA and Hercules graphics standards. 

(2) 132 columns not available on 25 kHz monitor. 

(3) EGA, MDA, Hercules software displayed via interlacing on RGB and Composite monitors, Flickering effect of interlacing reduced with anti-glare screen filter. All other modes are non-interlaced. 

(4) Via optional Compaq Expansion Module - Suggested list price - $99. 

(5) Runs VGA Modes 11 & 12 on Multisync Monitors. 

Mandril courtesy Rix Softworks Inc. 


CWWIHSlA) 
Any Software. Any Monitor. Any Time. 

'tip 11 80Qx560\\640x4a 


640x480 


Now, EGA WONDER displays VGA 
on multi-sync monitors. 

Without switching or having to take the system 
apart, without having to use specific monitors 
for specific programs, the EGA WONDER, with 
SoftSense Automatic Mode Switching, upgrades 
the EGA standard and maintains downward 
compatibility to older standards on any monitor. 

EGA WONDER now runs the new IBM VGA 5 
graphics standard plus 800x560,752x410 
and 640x480 high resolution text and graphics on 
MultiSync type monitors and 752x410 resolution on 
25kHz 400 line monitors providing a WYSIWYG 
display for popular desktop publishing software such as 
PageMaker and Ventura Publisher. With high resolu¬ 
tion drivers to enhance Windows, AutoCAD, GEM, 
1-2-3 and Symphony, EGA WONDER displays desktop 
publishing, computer aided design, spreadsheets and 
icon operating environments with up to twice the 
normal resolution of EGA on MultiSync monitors. 
EGA WONDER’S expanded 132 column capability 
allows Lotus users to display a year-at-a-glance of 
information on 1-2-3 and Symphony spreadsheets. 
Connectivity support to mini and mainframe 
computers is provided because EGA WONDER 
runs SmarTerm and VTerm in 132 columns. Word 
processing in 132 columns is fully supported on 
WordStar and WordPerfect. 

EGA WONDER supports 800x560, 752x410 and 
640x480 modes on MultiSync monitors, 752x410 on 
25kHz 400 line monitors and EGA, CGA, MDA, 
Hercules and 132 column modes on MultiSync, EGA, 
400 line 25kHz 2 , RGB 3 , TTL Monochrome, Composite 3 , 
Compaq Portable 4 and IBM PC Portable monitors. 
EGA WONDER represents a new beginning for 
users of IBM PC/XT/AT, IBM Series 2 Model 30, or 
compatible computers and is now available from 
all major computer stores. Call us today at 
(416) 756-0711 for more information. 













































VGA 



In mode 11H, one plane is active encoding 2 colors; in 12H, all four planes are 
active encoding 16 colors. Display memory is organized as eight pixels per byte. 



Mode 13H has a resolution of 320-by-200. Each byte codes one pixel, which, in 
turn, encodes 256 colors. Each video line in this mode is double-scanned. 


move a byte-aligned block of pixels, 
and perform a complete set of logical 
operations on 8 pixels at a time. Many 
programs directly address the EGA 
hardware in order to use these pixel¬ 
handling functions. To be compatible 
with these programs, the VGA must 


replicate the EGA functions in hard¬ 
ware. Writing a BIOS to mask those 
differences is insufficient for porting 
applications to the VGA. 

To overcome differences in the 
display hardware among the PS/2 
models, the BIOS interface to the 


graphics subsystems and the mapping 
of display RAM are the same. However, 
because of differences between the 
VGA and the Model 30’s MCGA, some 
BIOS functions do not work the same. 

In addition, the VGA, because of its 
complexity, has more functions. 

The VGA is designed with many of 
the EGAs architectural features in 
order to preserve the EGAs display- 
buffer addressing modes and I/O inter¬ 
face. Display RAM is organized into 
four parallel bit planes, each of which 
is 64KB for a total of 256KB. Rudimen¬ 
tary pixel-handling assistance for these 
parallel bit planes is built into the 
graphics processor. The subfunctions 
share the same addresses with their 
counterparts on the EGA. 

Despite outward appearances of 
complete compatibility, some EGA- 
specific applications that bypass the 
BIOS to set up their own nonstandard 
video state, must be modified to run 
on the VGA. IBM has expanded the 
functions of the EGA registers by using 
previously reserved bits, and the video 
parameters (horizontal and vertical 
counts and retrace signal timings) for 
the VGA CRTC are different from those 
parameters on the EGA. 

Most EGA applications migrate eas¬ 
ily to the VGA. Applications using the 
BIOS for all pixel operations continue 
to run perfectly; those that use the 
BIOS for mode setting, but use the 
GDC instead of the BIOS for pixel han¬ 
dling, also should work correctly. The 
remaining changes to the EGA func¬ 
tions in the VGA are either masked by 
the BIOS or so obscure that no current 
application takes advantage of them. 

ONCE AND FUTURE COMPATIBILITY 

Besides maintaining downward compat¬ 
ibility with the EGA, the VGA needs to 
be compatible across the PS/2 model 
line. IBM identified the need for 
model-independent software, which 
poses no problem for the three ma¬ 
chines using the VGA—Models 50, 60, 
and 80. However, software that in¬ 
cludes the Model 30 as well restricts 
the display modes and must take into 
account monochrome displays and the 
gray shading of color output. 

Because new operating-system soft¬ 
ware will soon place additional re¬ 
quirements on the graphics subsystem, 
future compatibility also must be ad¬ 
dressed. A multitasking, windowing sys¬ 
tem, for example, would create a need 
for display sharing among competing 
tasks—and a BIOS and hardware that 
support video-context switching. In 
addition, the VGA must be able to han- 
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die the new requirements of the ever 
expanding functions of workstations, in 
particular increased performance and 
microprocessor speed. 

As display resolution increases, dis¬ 
play-buffer scan rates also must in¬ 
crease, and the microprocessor must 
compute and access more pixels in 
order to bring the image to the screen. 
The contention between these two 
competing processes creates a bottle¬ 
neck. This bottleneck is not apparent in 
the EGA because of its lower resolution 
and slower microprocessors; when dis¬ 
play RAM access contends for process¬ 
ing time, the CPU waits, because in the 
design of the EGA a clean screen 
image was thought to outweigh micro¬ 
processor throughput. With the in¬ 
creased resolution and microprocessor 
speed of the VGA, however, this bottle¬ 
neck becomes more critical. 

Because multiple fonts are needed 
for international word-processing and 
desktop publishing applications, both 
the EGA and the new PS/2 subsystems 


ANALYZING PIXEL COUNTS 

Why does the Video Graphics Array 
(VGA) provide only 320-by-200-pixel 
resolution with 256 colors? Why not 
640-by-400? Although the VGA’s 320- 
by-200 mode is impressive, IBM could 
have provided a 320-by-400 mode 
with 256 colors. The circuitry is in 
place for this higher-resolution mode 
because each vertical line is double- 
scanned, effectively yielding 400 lines 
on the screen. A 640-by-480, 16-color 
mode already exists: mode 12H. 

However, the design of the VGA’s 
architecture and its memory segment¬ 
ing prohibit this higher resolution. In 
any mode requiring 256 colors, eight 
bits are needed to code for color; 
these eight bits can be organized into 
bytes, as in mode 13H, or into eight 
parallel bit planes. Because the VGA 
has only four bit planes, the color 
must be encoded into one byte for 
modes of 320-by-400 or 640-by-400. 
Encoding color into one byte means 
that a 320-by-400 mode requires 
128KB, and a 640-by-400 mode needs 
256KB to represent the full screen. 

Although the VGA has 256KB of 
graphics RAM, its limit for a normal 
memory segment is 64KB; this limit is 
built into the chip set. However, a 
memory-mapping mode of two bit 
planes in two memory segments, 
A0000H and B0000H, raises this limit 
to a total of 128KB; each of these two 
bit planes can be interleaved in the 


use soft fonts in which a programmer 
can change the pixel images of the 
characters. With soft fonts, a program 
also can change individual character 
sets on demand. In addressing these 
issues, IBM for the most part has pre¬ 
served compatibility with the previous 
generation of graphics hardware. 

HIGH-END GRAPHICS 

Compatibility issues of the 8514/A 
high-end graphics adapter focus on 
how closely it resembles the PGC de¬ 
spite the fact that few applications op¬ 
erate directly on the PGC. Most applica¬ 
tions rely on device drivers using 
ANSI-standard graphics programming 
systems such as the Graphical Kernel 
System (GKS) or the Computer Graph¬ 
ics Interface (CGI). 

Unlike the PGC, the 8514/A has no 
microprocessor. The host CPU must 
provide the software interface to the 
adapter as a RAM-resident utility loaded 
at boot time. The 8514/A has a few in¬ 
tegrated functions in silicon including 


VGA’s odd-even mode (in which CPU 
addresses to the display buffer are 
modified so that the low bit toggles 
between two of the bit planes). 

A 320-by-400 mode could have 
been created by using this memory 
mapping and by eliminating the dou¬ 
ble scanning present in the 320-by- 
200 pixel mode. Without altering the 
VGA CRT Controller (CRTC), the 
256KB needed by a 640-by-400 mode 
in 256 colors cannot be mapped. 

However, IBM has eliminated any 
possibility of the user creating a 320- 
by-400 mode by limiting the width of 
addresses generated by the CRTC in 
320-by-200 mode to 14 bits—CRTC 
address bits 14 and 15 are tied off 
when the controller operates in 320- 
by-200 mode. Turning off double 
scanning in this mode causes the 
image to be replicated twice on the 
screen as the addresses wrap around. 

By eliminating a 320-by-400 
mode, IBM maintains compatibility 
across model lines. A 320-by-400 
mode would have been difficult to 
provide on the Model 30’s Multi- 
Color Graphics Array (MCGA). This is 
interesting because on the VGA, 
mode 11H (640-by-480, 2-color graph¬ 
ics) is only a subset of mode 12H 
(640-by-480, 16-color graphics). The 
only difference between the two is 
the setting of the internal palette. 

—John T. Cockerham 


bit-block transfers (bit-BLT) and rectan¬ 
gular clipping. These two functions 
improve the performance of the ad¬ 
apter over the PGC. Moreover, hard¬ 
ware clipping and bit-BLTs vastly im¬ 
prove the performance of Windows. 

The line-drawing and area-flooding 
functions are part of the software inter¬ 
face. Standards such as CGI and GKS 
can be built on top of this interface. 

With the optional 512KB 8514 
Memory Expansion Kit, the 8514/A pro¬ 
vides up to 1,024-by-1,024 resolution 
with eight parallel planes providing 256 
colors. Without the additional memory, 
the adapter has only four parallel bit 
planes and can produce only 16 colors. 

The 8514/A does not come fully 
equipped. Instead, IBM offers certain 
8514/A capabilities as a series of op¬ 
tions, reminiscent of the EGA; for ex¬ 
ample, it cannot display all colors in 
the l,024-by-768 high-resolution mode 
without the Memory Expansion Kit, 
which costs an extra $270. 

VGA LIMITATIONS 

In its efforts to preserve compatibility, 
IBM has advanced the standard by only 
a small step with its new baseline 
graphics. What is missing? Given the 
future role of IBM’s Operating System/2 
(OS/2) in all of the VGA machines, a 
number of hardware features could 
have been included in the VGA. that 
would have benefitted both present 
and future operating environments. 

Most importantly, the VGA should 
have included a 16-bit CPU bus inter¬ 
face for increased display RAM access 
performance. The VGA carries with it 
the baggage of its predecessor in that it 
is still an 8-bit device, even though it is 
built into a 16- or 32-bit machine. This 
fact alone accounts for many of the 
VGA’s performance shortcomings. The 
16- or 32-bit bus must emulate accesses 
to an 8-bit wide memory, which results 
in additional wait states. 

The VGA does improve the CPU’s 
drawing speed somewhat over that of 
the EGA, most notably in display RAM 
accesses. To help alleviate contention 
for the display RAM between the CPU 
and the VGA’s 28-MHz dot clock, the 
VGA does not access display RAM dur¬ 
ing blanking intervals. In theory, this 
reduces the CPU penalty for display 
RAM accesses to an average of seven 
wait states during blanking—the pen¬ 
alty for accessing 8-bit RAM on the 
Model 50’s 16-bit bus. 

In addition, the VGA sequencer 
under program control can turn off 
CRT access to display RAM, momentar¬ 
ily blanking the screen. This gives the 
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Create 68K Embedded Systems On ATs 

Oregon Software Brings VAX and VME 
Cross-Development Tools To MS-DOS Workstations 


Get All Your Tools In One Package 


The Pascal-2 Cross-Development System gives you price/performance value that beats high-priced work¬ 
stations. Compare these features and call for further information. 


Compiler 

■ 68000, 68020, and 68881 instruction sets 

■ ROMablecode 

■ reentrant code 

■ separate program sections for code and data 

■ easy access to hardware through fixed memory 
locations (I/O space) 

Assembler-Linker 

■ VERSAdos compatible output 

■ easily linked, relocatable S-record format 

Concurrent Program Support 

■ process synchronization primitives for creating a 
multiprocessing real-time kernel 

■ interactive post-mortem analyzer 

■ software-selectable interrupt levels 


Stand-Alone Library 

■ source supplied: users may adapt code as needed 

■ user programs that run without an operating system 
or other real-time kernel 

■ compact code for extremely small ROM programs 
or limited memory devices 

■ ability to write device drivers in Pascal or assembly 
code 

■ user-customized system services or control programs 

■ easily-gathered performance analysis statistics 

Source Management 

■ a version-control system to track and identify each 
phase of development 

■ optional branching to multiple versions from a single 
source 

■ automated rebuilding of programs from component 
modules (a Unix-style Make function) 

■ a restricted-access system for coordinating revisions 


r— Ten Years of Sustained and Focused Growth in Compiler Technology— i 


HOST OPERATING SYSTEM COMMON COMMON TARGET TARGET OPERATING SYSTEM 




800 - 367-2202 

6915 SW Macadam Avenue, Portland, Oregon 97219 U.S.A. 503-245-2202 FAX 503-245-8449 TWX 910-464-4779 

DISTRIBUTORS: ■ DENMARK erik mainz a/s, Theklavej 46, DK-2400 Copenhagen NV, Tel: 1-34-7788 ■ ENGLAND Real Time Products, 1 Paul Street, 
London EC2A 4JJ,Tel: 1-588-0667; Grey Matter, Microcomputer Software and Consultancy, 4, Prigg Meadow, Ashburton, Devon TQ13 7DF, Tel: 364-53499 
■ FRANCE Focal Informatique, 5 Placede la Gare, Le Rhodanien niveau 7,69003 Lyon Part-Dieu,Tel: 72-33-02-02; SCT Electronique, Za Route du Bua, 
Batiment B-Entree 2, Cidex 434 Verrieres Le Buisson,Tel: 1-6011 1950 ■ THE NETHERLANDS Computing & Systems Consultants BV, Stationsplein 47, 
5611 BC Eindhoven, 040434957 ■ SWEDEN IND AB, Box 2066, S-175 02 Jaerfalla, Tel: 75852025 ■ SWITZERLAND Fabrimex AG Kirchenweg 5, 

8032 Zurich, Tel: 01-2512929; Muhlethaler AG Computer Systems Kirchstrasse 2, CH-4536 Attiswil, Tel: 65772911 ■ WEST GERMANY AC Copy 
Kurbrunnenstrasse 30, Aachen D-5100,Tel: 241-505477. 

The following are trademarks: Pascal-2, SourceTools, and Oregon Software, Oregon Software, Inc., VAX and VMS Digital Equipment Corporation, UNIX, AT&T Bell Laboratories, Incorporated. 

MS, and MS-DOS are registered trademarks of Microsoft Corporation. 
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MATROX DELIVERS HIGH PERFORMANCE 
GRAPHICS PROCESSORS ON THE PC-BUS. 



VERSACAD DESIGNER IT & W Systems 
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TGRAF-15/Grafpoint Corp.* 


Now, powerful graphics processors are avail¬ 
able for the IBM PC/XT and PC-AT bus. They 
promise performance capabilities that you ex¬ 
pect from professional graphics workstations. 
Equipped with a Matrox graphics processor, 
any PC or compatible can serve as a powerful 
graphics workstation in such demanding ap¬ 
plications as CAD, CAE, and process control. 

PERFORMANCE 

■ 40,000 vectors/second 

■ Upto1280 x 1024 resolution 

■ 60Hz non-interlaced display 


COMPATIBILITY 

■ Supports all major CAD software 

packages: 

- VERSACAD 

- AutoCAD 

- Grafpoint 

- Cadkey 

■ Runsall PGA software 
■CGI and VDI drivers 
■On-board CGA emulator 


- Computervision 

- Infinite Graphics 

- ANVIL 1000MD 

- etc. 


AND NOW 3D SOLID MODELING 

The Matrox SM-640 represents the only plug¬ 
in solid modeling engine for the PC. The 
SM-640 provides realistic graphic models 
rendered either as wire-frame or shaded 
solids. Two independently programmable 
light sources further enhance realism. 

For detailed information, call toll-free today. 

■ PG-640A -640 x 480 Graphics 

■ PG-1280A-1280 x 1024 Graphics 

■ SM-640 - 3D Solid Modeling Engine 


^Graphic image created using 
Landtrak/Criterion Inc. 


<m> 


1 - 800 - 361-4903 



In Canada, call (514) 685-2630 IBM, PC/XT and PC-AT are trademarks of International Business Machines Corporation. PCT-PG 

AutoCAD, VERSACAD and ANVIL lOOOMDare trademarks of Autodesk, Inc., T&W Systems and Manufacturing & Consulting Services Inc., respectively. 











VGA 


CPU maximum display memory band¬ 
width. The sequencer also can tune the 
frequency of RAM refresh cycles to the 
display buffer in order to achieve even 
better performance. 

The VGA easily could have pro¬ 
vided hardware support for a graphics 
cursor or an icon, unloading this chore 
from IBM’s windowing system, the Pre¬ 
sentation Manager, which is based on 
Microsoft Windows. In heavily inter¬ 
active applications, about 20 percent of 
the CPU’s time is spent redrawing the 
cursor, most of which is consumed in 
special code saving and restoring the 
screen behind the cursor. OS/2 will use 
pop-up windows; hardware windowing 
also' would be desirable. 

The VGA does not support the 
light-pen interface in the CRTC. The 
reasons for this omission are unclear 
despite the anticipated migration to a 
graphics environment in which such a 
device is essential. 

Because the four parallel bit 
planes have been successful for the 
architecture of the EGA, the logical 
next step for the VGA would have been 
eight parallel bit planes; in fact, some 
of the EGA-compatible chip sets cur¬ 
rently can handle 8-bit planes. With 
8-bit architecture, 256-color graphics 
would have been standard on the VGA 


for all graphics modes up to 640-by-480 
pixels; instead, it is the exception. (See 
the accompanying sidebar, “Analyzing 
Pixel Counts,” for more information.) 

It is unclear whether the BIOS 
should have extended primitive draw¬ 
ing support beyond merely painting 
individual pixels. In a complex graph¬ 
ics environment, with the need for ras¬ 
ter operations, clipping, and area fill¬ 
ing, those primitive drawing functions 
would be abandoned quickly—about as 
quickly as the BIOS will be under 
OS/2. Perhaps in preparing the BIOS 
specification, IBM sought the functional 
lowest common denominator consistent 
with the entire PS/2 product line. 

SERIOUS GRAPHICS 

As the new graphics standard, the VGA 
is fine for most desktop applications— 
performance is acceptable and the 
price to performance ratio is reason¬ 
able. In a corporate environment, the 
built-in VGA reduces the number of 
different hardware configurations that 
must be supported. In addition, the 
PS/2 monitors are interchangeable. 

As serious graphics hardware, 
however, the VGA has problems; de¬ 
velopers soon will be demanding in¬ 
creased resolution in the 256-color 
mode. The VGA performance is ade¬ 


quate for most middle-level applica¬ 
tions, but as more graphics-intensive 
applications become available, the bot¬ 
tleneck from display RAM contention 
will undoubtedly worsen, creating a 
serious problem for PS/2 graphics. 
These problems will persist until faster, 
more efficient components are incorpo¬ 
rated. Given the rapid expansion of 
high-performance display hardware, the 
VGA does not advance far enough. 

The near-term solution for jazzing 
up the graphics performance of the 
PS/2 family may be in migrating to the 
8514/A adapter and 8514 monitor, al¬ 
though the $2,850 price tag of this 
combination may drive users to seek 
other solutions. Third-party manufactur¬ 
ers of display hardware will easily sur¬ 
pass the VGA and the 8514/A, and in 
another year or two the VGA could be 
relegated to the same unimpressive 
niche now occupied by the CGA. The 
evolution of the next graphics hard¬ 
ware generation will, if nothing else, 
certainly be colorful to watch. 1 


John T. Cockerham, M.D., is a cardiologist 
at the Children’s Hospital in Boston, where 
he is also a project manager for physician 
workstation development. His previous arti¬ 
cles for PC Tech Journal include reviews of 
the Enhanced Graphics Adapter in the Octo¬ 
ber and November 1986 issues. 


NOW, GET THE REAL STORY. 


PVRSONXV 

SYSTEM/2 
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The computer world is buzzing over IBM Personal System/2. 
i Now find out what PS/2 can really do. 

k Let Jim Hoskins, engineer on IBM’s Personal 
System/2 development team, show you how 
to put PS/2’s increased power and 
connectivity to work for your business... 

• How to choose the Personal System/2 computer that’s 
right for your needs 

• Software for word processing, spreadsheets, 

database, communications, and special applications— 
what’s available now and what’s in development 

• Multi-tasking with PS/2 

• How to link Personal System/2 to PCs, PC/ATs, 
PC/XTs, and mainframes 

• A hands-on look at the technological 
breakthroughs announced with PS/2—graphics, 
communications, and OS/2 operating system 

• Over 100 illustrations! 




$19.95 Available at your local bookstore. 


JOHN WILEY & SONS 


AUGUST 1987 
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SPEED-UP YOUR PC GRAPHICS! 


With the GSS® Graphics Development Toolkit 
and your favorite language* you can write 
faster graphics applications in record time. 



Increase Your Application Performance 

GSS drivers are written directly to the hardware, so your 
applications run fast. And the latest display cards are supported, 
including high-performance boards from Video-7, Quadram, Emulex, 
and others. Low memory overhead also promotes faster performance. 
The GSS software typically requires only 75Kb at run-time. 

Reduce Your Time To Market 

GSS provides the graphics functions and 
device drivers, so you spend less time in 
development. Call over 100 high-level 
functions for lines, arcs, text, bitmaps, 
clipping, and more. Support numerous mice, 
displays, printers and plotters, including 
EGA displays, HP plotters, Epson LQ printers 
and the HP LaserJet + . 

Build The Future Into 
Your Software 

Your applications will 
work with new graphics 
devices as new GSS 
drivers become avail¬ 
able. You won’t have to 
modify your program! 

And when you use the 
Graphics Development 
Toolkit, your graphics 
software will be source 
code compatible with 
the new features of 
future DOS versions. 


Our complete GSS Line: 

List: PC Brand: 

CGI Dvlpmt Toolkit *495 *375 

Kernel System *495 *375 

Kernel for IBM RT *795 *645 

Metafile Interpreter *295 *235 
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For an in-depth look at creating 
high-performance PC AT graphics, 
attend the nearest CSS Seminar: 

San Jose 

June 11 

Washington, D.C. 

June 18 

Los Angeles 

July 9 

Boston 

July 23 

San Jose 

Aug. 6 

New York City 

Aug. 20 

Orange County, CA 

Sep. 10 

Boston 

Sep. 24 

San Jose 

Oct. 8 

Atlanta 

Oct. 22 

Call PC BRAND to register now! 

Registration fee, $25. 



languages supported: 

Lattice C; Microsoft C; Lahey FORTRAN; Microsoft 
FORTRAN; R/M FORTRAN; IBM FORTRAN; IBM Professional 
FORTRAN; Microsoft Pascal; IBM Pascal; Microsoft BASIC 
Compiler; Microsoft Quick BASIC; IBM BASIC Compiler; 
Microsoft Macro Assembler; IBM Macro Assembler. 

Photos provided by CREARE, INTEGRATED 
SYSTEMS, and OPTIM ELECTRONICS 


To Order Your GSS Software Today Call 

800 PC-BRAND 

That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York, N.Y. 10011-4311 
Tfelex: 667962 (SOFT COMM NYK) 


© 1987 PC BRAND 


Prices, terms, and specifications subject to change without notice. 






















PC BRAND; CAREFULLY 
PROGRAMMER TOOLS 




BRIEF Version 2.0 Extends Lead CLIPPER From Nantucket help techniques for applications, a de¬ 
bugger, and it supports Expanded Mem¬ 
ory. It goes well beyond dBASE with 
1,024 fields per data base and 2,048 
active memory variables. 

Clipper has the power to save and re¬ 
store multiple screens to and from mem¬ 
ory variables. You can also create over¬ 
lays, call object modules compiled in other 
languages, and create function libraries 
to link with your applications. Power and 
flexibility make it the # 1 dBASE compiler. 
List: $695 PC Brand: Call. 
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MICROSOFT C 4.0 

A Great C Battle Rages and You’re Winning 


B rief has come forth with version 2.0 
offering editing templates for added 
languages, faster undo and search with 
matching over multiple lines, new types 
of block marking, large screen support, 
new documentation, and tutorials. 

This runaway success has eclipsed all 
other editors by sporting every feature 
you’ve ever contemplated. Ttext, from 
keyboard or files, is housed in multiple 
buffers, and scrolled through one or 
more windows you open, close, resize. 

A text buffer may be called to different 
windows to view two areas at once. A 
change in one changes both. Taxt may be 
marked for printing, writing to files, 
movement to scrap buffers for cut and 
paste into other buffers or deletion, with 
as many backward 1 ’undos” as you want. 

With a growing list of C compilers, 
you can compile without ever leaving 
Brief. It grabs the compiler’s report of 
problem lines, and marches you through 
your source code for repairs. 

Parts of Brief were written with its own 
Lisp-like macro language which has 
structure, 32-character variable names, 
conditional execution, loops, and even 
readability. Nothing like the hieroglyphs 
we’ve seen elsewhere. Bulletin board 
and public domain disks with macros. 
“One of the best investments you can 
make,” PC Magazine. Tb top it off, 
there’s a 30-day money-back trial 
period. List: $195, Us: Call. 


Compile dBASE tor Speed, Protection 

Upper 1 TM turns lumbering dBASE® 
into a speed dMON with benefits 
bobbing in its wake: your source code is 
submerged from public view, you can 
distribute your compiled application with¬ 
out royalties, and your customers don’t 
even need copies of dBASE! The Spring 
’87 Clipper offers index files compatible 
with dBase III Plus, and networking capa¬ 
bilities to run compiled programs on ma¬ 
jor networks supporting DOS 3.1 with no 
restrictions on number of users. Clipper 
offers arrays, menu-building commands, 
user-defined functions, context-sensitive 
\ 

McMAX From Nantucket 
Like dBASE for the Macintosh 

cMaxTM is like running dBASE on 
the Macintosh. It combines an 
easy-to-use menu-driven ASSIST mode 
using the Mac interface, an interactive 
command mode like dBASE at the dot 
prompt, and an application programming 
language fully compatible with dBase III. 

It gives you the power to create dBASE 
language applications on the Macintosh 
and transfer back and forth to the IBM® 
world. McMax accommodates up to 16 
million records, 32,000 characters per 
record, 255 characters per field, and up 
to.32 files open concurrently. No copy 
protection. List: $295, PC Brand Call 


I t bundles a source debugger and a 
“make”, and sports a “huge” mem¬ 
ory model permitting single data ob¬ 
jects larger than 64k, but what’s really 
impressive about Microsoft C are the 
benchmarks reported in Dr. Dobb’s. 
Microsoft runs away from a field of 17 
winning 11 of 27 benchmarks. 

The Code Vie wTM debugger uses 
windows to show everything on one 
screen: source alongside disassembled 
object, variables, stack and registers. 
Drop down windows obviate learning 
of commands. ”A source-level debug¬ 
ger that puts the rest to shame” said 
Dobb’s. 

Microsoft C has five memory models 
for code and data, plus non-library sup¬ 


port for another thirteen, and boasts 
alternate math packages for speed ver¬ 
sus accuracy, with or without 8087/ 
80287 chips. 

Both linker and library manager are 
part of the package, as is the "make”, 
which knows how to rebuild any size 
project by compiling only elements 
which have changed. 

It is reportedly used by Lotus, 
Ashton-Tate and, fittingly, Microsoft 
itself to develop Windows. Dobb’s calls 
it ’ ‘the best MS-DOS C development 
environment value today [for] virtually 
any kind of program conceivable.” 

320k suggested. 

Ask for: List: PC Brand: 

G0500 $450 $295 



B-Tree File Manager Now Has Report Generator 


HALO GRAPHICS 
SYSTEM Multi-Board 

Graphics Library 

The premier graphics library that got the 
ball rolling for PC-based graphics and has 
grown so omnipotent that it supports over 
25 graphics boards — including IBM’s 
EGA and Nr. 9 Revolution’s hi-res series — 
and has a multitude of mouse and printer 
drivers. All that in each box. Separate C 
versions for Lattice, M’soft, Aztez, CI86. 

What does Multi-Halo do? A down to the 
last pixel graphics library plus functions to 
reset drivers so distributed program can 
run on anything. Wonderful value for single 
license. Costly royalties though for 
redistribution. Specify: S0315 & Language. 
List: *300. We: *219. With Dr. Halo II, a free¬ 
standing “paint”: List: *440, Us: $ 299. 


C TREE & R-TREE 

C-tree: Seasoned to perfection, 
c-treeTM is the only major b-tree file 
manager with network support in the 
standard low-cost version. It allows mul¬ 
tiple users to access an index file simul¬ 
taneously even during updating. Record¬ 
locking routines are provided for DOS 
3.x, UNIX and XENIX. 

C-tree even comes in C source code, 
yet there are no royalties. Source sticks 
to K&R, so C-tree is portable. Ttests in 
many environments prove it. 

C-tree permits any number of keys 
for a data file—alpha, numeric, even 
floating point. It handles files with 
varied record lengths and keeps multi¬ 
ple keys in one index file. Has both high 
level ISAM routines to handle details 


with minimum coding, and decomposed 
step-by-step functions you can access 
directly. In short, you get the works. 

r-tree: thousands of c-tree users (and 
you) now have a suddenly expanded 
ability to produce ad hoc reports from 
files maintained by c-tree (v. 4.1 and 
up). Just link a file description to the 
r-tree library, and all you need is an 
ordinary text editor to write any 
number of report scripts with no further 
C coding. Reports can access data in 
several files, select on criteria, join the 


findings into new logical records, sort 
them, calculate new fields and columns, 
tabulate by any number of control 
breaks. The script files show a visual 
representation of the report image for 
easy creation and maintenance of even 
elaborate layouts, r-tree TM comes in 
source, boasts the same portability as 
c-tree, and fits any compiler. 



List: 

PC Brand: 

c-tree: F0660 

$395 

$329 

r-tree: F0665 

$295 

$245 

Combined: 

$650 

$541 


POLYTRON VERSION CONTROL 

Source Code Control for Any Language 


dBC Lattice Library Maintains dBASE 
Compatible Files With the Power and Speed of C 


d BC™ links C to dBASE. It creates and 
maintains files and their indexes which 
exactly replicate dBASE file design. So 
dBASE can read and update them. And 
the reverse. dBC can use any files created 
by dBASE. Now C and dBASE can operate 
on the same data bases interchangeably. 

That opens up the widespread culture of 
dBASE installations to exploitation by C 
programmers. Tap that market, avoid the 
resident dBASE language, and gam the 
advantages of C with this single product.. 

dBC’s functions parallel all dBASE’s file 
handling commands, many decomposed 
to give closer control. Each backed by 
demo source files on disk. 


Use dBC for custom work for clients, or 
on its own. It’s a complete ISAM file 
manager for C whether or not dBASE will 
be used in tandem, supports all four 
memory models, and can have sixteen 
index and data files open. Big discount to 
buyers of both dBASE II and III versions. 
Specify Lattice, Microsoft 3.x, or DeSmet. 
Versions: List: PC Brand: 

L00II For dBASE II *250 *195 

LCCII With Source *500 *390 

L0III For dBASE III *250 *195 

LCIII With Source *500 *390 
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PVCS allows programmers, project 
managers, librarians and system ad¬ 
ministrators to control the proliferation 
of revisions and versions of source 
code in software systems. Independ¬ 
ent programmers, the leading soft¬ 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 compa¬ 
nies rely on PVCS to store and re¬ 
trieve multiple revisions of text. It 
maintains a complete history of revi¬ 
sions as an "audit trail", generates 
status reports, and uses intelligent 
"difference detection" to minimize 
disk space for each new version. 

On Corporate and Network PVCS si¬ 
multaneous changes to a module are 
merged mto a single new version. If 
changes conflict, the user is notified. 
The "Logfiles” used to track changes 
are mterchangeable between any 
PVCS product. 


Corporate PVCS is for multiple pro¬ 
grammers. It includes "branching" to 
maintain code when programs evolve 
on multiple paths. Personal PVCS 
offers most of the power and flexibility 
of corporate PVCS, but excludes mul¬ 
tiple programmer features. Network 
PVCS is the Corporate version for 
LANs. File locking and security levels 
can be tailored to each project. 

PolyMake Still using a prehistoric 
Make? Step up to PolyMake, the most 
popular and powerful Make utility. 
Most flexible macros of any Make. 
Now integrated with PVCS and Poly- 
Librarian for faster performance and 
precise configuration management. 


Ask for: 

List 

PC Brand: 

Personal PVCS 

*149 

*109 

Corporate PVCS 

*395 

*309 

Network PVCS 

CaU 

Call 

PolyMake 

*149 

*109 


For Orders or Literature, Call Us at.... 

800 PC-BRAND 

That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave., New York, N.Y. 10011-4311 
Telex: 667962 (SOFT COMM NYK) 


<£/1987 PC BRAND 

Prices, terms, and specifications subject to change without notice 













TODAY’S TOP QUALITY AIDS TO 
PROGRAMMING PRODUCTIVITY 


PANEL PLUS Library Source Code Gives It Complete Portability N ° R0Yalt,£ S! 


SUPER SOURCE 

Two great debugging and documenta¬ 
tion tools that support C, Modula, 

Pascal, BASIC, and dBASE: 

Source Print 

Author Alan Simpson writes “the best 
overall debugging technique is to... 
draw lines to connect all the IFs and 
DO WHILES etc. with their ENDIFs and 
ENDDOs. Use a pen or pencil to...' 1 
Well thanks, Alan, but we'll let Source 
Print do it for us. It draws vertical lines 
to connect all such beginnings and end¬ 
ings in a vivid display of your program’s 
organization. And it can print programs 
with page numbers, headings, line num¬ 
bers, indent automatically, throw in a 
table of contents and a cross-reference 
index. About Source Print PC Magazine 
said, “Occasionally a utility comes 
along that makes a programmer’s life 
much easier." List: $75, Ours: $60 


There are no end of tools for screen 
design and data entry, but none quite 
like Panel Plus. Design a screen under 
program control, use Panel’s utility to 
“run" and test it field by field, then 
pass it to Panel's code generator which 
delivers C source code. Options style 
the code to your compiler’s liking, and 
you can of course do what you like to 
the source afterward. The code calls 
Panel Plus's function library, but now 
the library comes m source, so every¬ 
thing produced is highly portable. Not 
like other screen managers delivered 
as object libraries and which leave you 


..and Tree Diagrammer 

Tree Diagrammer prints an organization 
chart of your program's structure show¬ 
ing the hierarchy of function, procedure, 
and subroutine calls. Shows at a glance 


to write the detailed code. 

Panel Plus will operate m graphics 
mode via interfaces to graphics prod¬ 
ucts it supports and can utilize the 
EGA's 43-line screen. Low-level I/O 
functions adapt it to various keyboards, 
screens, operating,systems. 

Panel's newest incarnation has every 
imaginable feature. A single screen de¬ 
sign can have 1000 fields stacked as 
visual overlays up to 127 levels deep or 
as pop-ups. Groups of fields can be 
moved between levels. Screens can be 
output as compilable code or stored on 
disk for loading at run-time. Each field 


what routines call each other for clearer 
debugging. Every shop should have 
this important documentation tool. List: 
$55, Ours: $45 


can be boxed, colored, multi-row, word¬ 
wrapped, and scrolled horizontally and 
vertically if larger than its on-screen 
view aperture. It can be assigned its 
own help and error message, can be 
told to accept certain characters, or to 
match a picture, and to check data 
after entry—proper dates, number 
ranges, etc.—using Panel's or your own 
validation routines. You can add your 
routines to Panel's test utility because 
even it comes as source. Fields are ac¬ 
cessed in any order and control reverts 
to your application program after each 
field for choice of action. 

For past Panelists, the new version has 
smaller and faster field and screen 
functions, tighter granulanty, and an en¬ 
hanced, reworked library. Major tool 
for the senous developer. List: $495. PC 
Brand: $395 


Shopping List for the Power Workbench 


ARITY PRODUCTS 

Arity Combination Package. 

Expert System Development Pkg. 

File Interchange Toolkit. 

PROLOG Compiler & Interpreter. 

Screen Design Toolkit. 

SQL Development Package. 

Arity PROLOG Interpreter. 

Arity Standard Prolog. 

AI-EXPERT SYSTEMS 

Autointelligence by IntelligenceWare . 

Experteach II by Intelligence^are . 

EXSYS Development Software by EXSYS.. 

EXSYS Runtime System. 

Insight 2+ by Level Five Research . 

Intelligence/Compiler IntelligenceWare ... 
AI-LISP LANGUAGE 

IQCLISP by Integral Quality . 

IQLISP by Integral Quality . 

Microsoft LISP Common LISP . 

TransLISP from Solution Systems . 

TransLISP PLUS from Solution Systems .. 

AI-PROLOG LANGUAGE 

APT Active Prolog Tutor from Solution Sys. 
MPROLOG Language Primer LOG 1C WARE 

MPROLOG P500 by LOGICWARE . 

MPROLOG P550 by LOGICWARE . 

Prolog-86 from Solution Systems . 

Prolog-86 Plus from Solution Systems .... 

Turbo PROLOG by Borland Int’l . 

Turbo PROLOG Toolbox by Borland Int’l... 

ASSEMBLERS & DEBUGGERS 

Advanced Trace-86 Morgan Debugger .... 
C-Sprite Debugger by Lattice, source level. 
Microsoft Macro Assembler with Utilities . 
PASM86 by Phoenix, Macro Assembler . .. 
Periscope I Debugger ...The Periscope Co. . 
Periscope II with NMI Breakout Switch ... 

Periscope ll-X software only . 

Periscope III with Advanced Board...New.. 
BASIC LANGUAGE 

Microsoft BASIC Interpreter for XENIX .... 

Microsoft QuickBASIC Compiler.. .3.0 . 

BORLAND PRODUCTS 

Reflex & Reflex Workshop. 

Reflex Data Base System . 

Reflex Workshop. 

Turbo Basic...New . 

Turbo C Compiler...New. 

Turbo Lightning 

Turbo Pascal & Tutor ..New. 

Turbo Pascal with 8087 & BCD . 

Turbo PROLOG Compiler. 

Turbo PROLOG Toolbox. 

Turbo Tutor. 

C COMPILERS 

C86 PLUS by Computer Innovations...New. 

Lattice C Compiler from Lattice . 

Let’s C Compiler by Mark Williams . 

with CSD Source Level Debugger . 

MWC-86: Mark Williams C Development . 

Microsoft C Compiler ...4.0 .. 

Turbo C Compiler by Borland...New . 

C INTERPRETERS 

C-Terp by Gimpel Software . 

Instant C by Rational Systems . 

Interactive-C by IMPACC with debugging.. 
RUN/C Professional from Lifeboat . 

COMMUNICATIONS 

Asynch Manager by Blaise, for C or Pascal 


LIST 

US 

1095 

979 

295 

229 

50 

44 

650 

569 

50 

44 

295 

229 

295 

229 

95 

77 

990 

739 

475 

339 

395 

309 

600 

469 

485 

379 

990 

739 

300 

Call 

270 

Call 

250 

189 

95 

Call 

195 

Call 

65 

Call 

50 

45 

495 

395 

220 

175 

125 

Call 

250 

Call 

100 

63 

100 

64 

175 

119 

175 

139 

150 

109 

195 

125 

345 

289 

175 

139 

145 

105 

995 

Call 

350 

295 

99 

79 

200 

129 

150 

89 

70 

45 

100 

64 

100 

64 

100 

64 

125 

85 

100 

64 

100 

63 

100 

64 

40 

28 

497 

397 

500 

299 

75 

55 

125 

90 

495 

369 

450 

295 

100 

64 

300 

249 

500 

395 

249 

219 

250 

185 

175 

117 


LIST US 

Greenleaf Communications by Greenleaf 185 139 

C UTILITY LIBRARIES 

Blaise C Tools Plus . 175 117 

Blaise C Tools. 125 84 

Blaise C Tools 2 . 100 67 

C Food Smorgasbord by Lattice . 150 109 

C Utility Library by Essential, 300 functions 185 139 
Greenleaf Functions by Greenleaf Software 185 139 

COBOL LANGUAGE 

RM/COBOL.. .see Ryan-McFarland Prod. 

Microsoft COBOL Compiler . 700 499 

Microsoft COBOL Compiler for XENIX .... 995 795 

Micro Focus COBOL...see Micro Focus Prod. 

dBASE SUPPORT 

BRIEF/dBRIEF...Br/e/ for DBASE III . 275 Call 

CLIPPER ...from Nantucket . 695 Call 

McMA X...dBASE for MAC from Nantucket. 295 Call 

dB x..dBASE to C Translator by DESKTOP Al 350 299 

with Library Source Code . 550 469 

with Full Source Code . 1000 855 

dBC... from Lattice...maintains DBASE files 250 195 

with source . 500 390 

dBC III Plus ...supports multi-user DBASE. . 750 595 

with source . 1500 1185 

DEVELOPMENT TOOLS 

BASTOC by JMI, convert BASIC to C . 495 399 

BASIC-C BASIC’s functions added to C . . . 175 139 

Report Option Softcraft Btrieve Report Gen. 145 128 
Xtrieve Softcraft Query Utility for Btrieve . . 245 220 

Code Sifter Profiler by David Smith . 119 89 

Dan Bricklin’s Demo Program Prototyper. . 75 69 

LMK from Lattice, “make"like UNIX . 195 149 

Microsoft Window Development Toolkit.. . 500 365 

ESSENTIAL PRODUCTS 

C Utility Library. 185 119 

Essential Graphics. 250 183 

Essential Comm Library. 185 125 

with Breakout Debugger . 250 189 

FILE MANAGERS 

Btrieve by Softcraft, no royalties . 250 195 

Btrieve Network by Softcraft . 595 465 

C-Tree by FairCom - no royalties, source . . 395 329 

R-Tree by FairCom-Report Generator . 295 245 

C-Tree & R-Tree Combo by FairCom . 650 541 

dbVista single user DBMS by Raima . 195 139 

dbVista multi-user DBMS . 495 399 

Opt-Tech Sort Can sort Btrieve files . 149 105 

FORTRAN LANGUAGE 

RM/FORTRAN by Ryan McFarland . 595 499 

FORTRAN Libraries ...by Alpha Computer . 70 45 

Microsoft FORTRAN Links w/Microsoft C . 450 281 

Microsoft FORTRAN for XENIX . 695 546 

Scientific Subroutine Package by Alpha .. 295 239 

GRAPHICS 

Essential Graphics Essential, no royalties . 250 210 

GSS Graphics Development Toolkit. 495 375 

GSS Kernel System by Graphic Software . . 495 375 

GSS Metafile Interpreter. 295 235 

Halo by Media Cybernetics . 300 219 

with Dr. Halo II . 440 299 

Halo for Microsoft includes all fonts . 595 434 

MICRO FOCUS PRODUCTS 
Micro Focus Level II COBOL w/Animator . . 495 395 

Level II COBOL. 349 279 

Level II Animator. 195 155 

Micro Focus Personal COBOL. 149 99 

Forms-2. 295 235 

MODULA-2 LANGUAGE 

MODULA-2 Apprentice Pkg by LOGITECH . 99 79 


MODULA-2 Magic Pkg by LOGITECH . 

MODULA-2 ROM Pkg & Cross RT Debugger 
MODULA-2 Window Pkg by LOGITECH . . . 
MODULA-2 Wizard’s Pkg by LOGITECH . . . 

OTHER LANGUAGES & UTILITIES 

Source Print ...source code formatter . 

Tree Diagrammer ..source code diagrammer 

Help/Control by MDS... 123 style Help . 

Microsoft MuMath includes MuSimp . 

Microsoft Pascal Compiler Links w/M’soft C. 

Microsoft Pascal Compiler for XENIX . 

Turbo Power Tools* by Blaise . 

Advantage C+ + by Lifeboat Assoc . 

PHOENIX PRODUCTS 

PASM86 Macro Assembler . 

PDisk Phoenix’s new disk manager . 

Pfantasy Pac six products...New Price .... 

PFinish EXEperformance analyzer . 

Pfix86 Plus Symbolic Debugger . 

PforCe vast library . 

PforCe+ + ...Function Library for C++ _ 

Plink86 Plus Utilizes memory for overlays . 

Pmaker like UNIX “make” . 

Pmate with Macros . 

Pre-C UNIX “lint”-alike . 

PTel Binary File Communicator . 

POLYTRON PRODUCTS 

PVCS Corporate-Source Code Control Syst. 

PVCS Personal. 

PVCS Network. 

PolyMake Complete Make Utility . 

PolyLibrarian Library Manager . 

PolyLibrarian II Library Manaer . 

PolyShell UNIX-like Command Shell . 

PolyXREF Complete Cross Ref Utility .... 

PolyXREF One language only . 

PolyBoost The Software Accelerator . 

PolyDesk III 3rd Generation Desktop Org .. 

PolyDesk III Add On Tools . 

RYAN-McFARLAND PRODUCTS 

RM/FORTRAN...2.4 New . 

RM/FORTRAN... UNIX or XENIX . 

RM/COBOL...DOS . 

RM/COBOL... UNIX or XENIX . 

RM/COBOL Run Time. 

RM/COBOL 85...ANSI 85 COBOL . 

RM/COBOL 85 RUN TIME. 

RM/SCREEN.../or COBOL 85 . 

RM/NET +5 ...COBOL & COBOL 85 Network 

SCREEN DESIGN 

Curses by Lattice, UNIX screen designer.. 

with Source . 

Greenleaf Data Windows . New. 

with source . 

Panel Plus by Round Hill, no royalties..New 

View Manager for C by Blaise . 

Vitamin C by Creative Programming . 

VC Screen by Creative Programming . 

Windows for C Vermont Creative Software 
Windows for Data includes Windows for C 
ZView Data Management Consultants.... 
TEXT EDITORS 

Brief from Solution Systems . 

Condor Editor by Condor . 

Edix by Emerging Tech...Multi-screen . 

Epsilon by Lugaru Software, like EM ACS .. 
FirsTime by Spruce Technology, C syntax . 

Kedit by Mansfield, similar to Xedit . 

LSE, the Lattice Screen Editor Multi Wind.. 

Vedit by Compuview . 

Vedit Plus by Compuview . 


LIST 

US 

99 

79 

299 

239 

49 

39 

199 

159 

75 

60 

55 

45 

125 

109 

300 

199 

300 

199 

695 

546 

100 

67 

495 

435 

195 

125 

195 

125 

995 

Call 

395 

235 

395 

235 

395 

235 

395 

235 

495 

325 

125 

85 

195 

115 

295 

174 

195 

115 

395 

309 

149 

109 

Call 

Call 

149 

109 

99 

73 

149 

109 

149 

109 

219 

169 

129 

99 

80 

64 

99 

73 

Call 

Call 

595 

499 

750 

599 

950 

799 

1250 

999 

250 

199 

1250 

995 

300 

249 

395 

335 

300 

249 

125 

99 

250 

199 

225 

169 

395 

297 

495 

395 

275 

164 

225 

198 

100 

81 

245 

216 

395 

349 

245 

175 

195 

Call 

130 

118 

195 

159 

195 

149 

295 

229 

125 

99 

125 

100 

150 

99 

185 

129 



































































































































PRICED TO SAVE YOU MONEY, 
SHIPPED POST ANYWHERE. 


dBx: dBASE AT THE SPEED OF C 

Translates dBASE Applications to C 

Y ou dBASETM programmers know 
what an expressive and readable 


The CONDOR EDITOR*" ' v ' rHC0MP,LE « purchase 


language dBASE is. It’s a very comfort¬ 
able development environment. But the 
price is debased performance. Even 
compiled dBASE doesn’t offer the speed 

ESSENTIAL C 
UTILITY LIBRARY 

400 Functions, 30$ Each 

Y ou’ve probably seen the speed and 
power of Essential’s C function li¬ 
brary without knowing it. Software greats 
have been using it for some time to give 
today’s top products pizazz and panache. 

Now grown to 400 functions Essential’s 
collection features routines to produce 
pop-up menus, save and restore screens 
and windows to disk or memory in as lit¬ 
tle as l/10th second, and the fastest 
video output available. Screen handling 
covers scrolling, paging, word processor 
functions to insert, delete and clear to 
end of lines or screen. Library has a com¬ 
plete set of 50 business graphics func¬ 
tions, 40 string handlers, 28 functions for 
printers, 18 for mice, 11 for time and 
date. Its DOS interfacing functions offer 
disk error trapping to keep DOS from in¬ 
truding on your program, and directory 
and file management with file creation, 
file search using wild cards, plus acqui¬ 
sition and change of file attributes. 
Everything comes in source, including 
sample programs that demo library 
functions. We have versions with pre- 
built libraries for all well-known C com¬ 
pilers, and a source code librarian is 
supplied for rolling your own. 



List: PC Brand: 

C Utility Library 

$185 

$119 

Essential Graphics 

$250 

$183 

Essential Communications $185 

$125 

with Breakout Debugger $250 

$189 


ZVIEW 

Screen Design Aid 

A complete package for screen 
design with full windows manage¬ 
ment as a bonus! Easy creation of 
screens with complex validation, such 
as range checking or required/option¬ 
al data. Powerful Screen Pamf utility 
for creating or editing applications 
screens. Built in security levels, set at 
run-time, control read or read/write 
access by field or screen. Automatic 
help screen processing for run-time 
aid per field or screen. Applications 
regain control during field tabbing, 
allowing run-time on-screen transaction 
processing or flow control. Run-time 
functions include Screen Read and 
Wnte with automatic transparent data 
conversion from screen image to data 
storage, Field Editing, Help Screen 
Processing, even a capability to 
change any field characteristic at run¬ 
time, plus Window Push Pop and Scroll. 
Versions for Lattice, Microsoft and 
Aztec C. Automatic free updates to 
registered users. No run-time royalties. 
List: *245 PC Brand: *175 


that some users require from software 
these days. The kind of speed offered 
by software written in the C language. 

Thje answer is dBx. It translates dBASE 
to C It offers you a major competitive 
advantage over the next dBASE pro¬ 
grammer. But not by converting every¬ 
thing you've ever written to C including 
you. Rather, keep right on writing in 
dBASE. Thke every application all the 
way to completion. Then use dBx to 
translate it top to bottom to C source 
code and compile it. 

There tire other advantages. C is port¬ 
able, even to other operating systems 
like UN1XTM/XENIXTM as well as to the 
Macintosh or Amiga. dBx is the gateway 
for your applications to places where 
dBASE cannot go. (Library source 
needed for non MS-DOS). 

dBx has its own file management utility 
for single user, but links to major C file 
managers—c-treeTM and dBC—for both 
compatibility with dBASE files and multi¬ 
user support. And you'll need a C com¬ 
piler. We have everything to get you 
under way, including good advice. So 
call us when you're ready to put to C. 


T he developer of the Condor data¬ 
base system has come up with an 
unflappable editor with all the features 
you could hope for, especially a price 
that's light as a feather. No matter your 
language, the Condor Editor gives flight 
to your work with windows—tiled, over¬ 
lapping, or split—to bring multiple files 
to the screen for simultaneous editing, 
full cut and paste between windows, and 
unlimited notepad buffers to store inter¬ 
mediate scraps. The editor has search 
capabilities to identify all files containing 
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List: 

PC Brand: 

dBx 

$ 350 

$299 

with Library Source 

$ 550 

$469 

with Full Source Code $1000 

$855 


Call for special dBx Translation System ( 
pricing with includes dBx, C compiler, 
and File Manager. 


9/1/85 
550 
3,200 
600 


355 

3260 

389 

4 6,980 


WINDOWS FOR DATA M’soft Windows Compatible 

tines scroll and highlight lists with arrow 
keys, read and scroll ASCII files both ways 
in windows. Logical treatment of video at¬ 
tributes permits unchanged programs to 
run on color or monochrome . Colors of 
windows are set individually. All functions 
are in separate modules. Only those used 
are linked. Only buffers holding on-screen 
or temporarily obscured windows occu¬ 
py RAM: others released dynamically. 
Clear documentation. 

Specify compiler: List: PC Brand: 

Windows for Data $395 $349 

Windows for C $245 $216 


W indows for DataTM adds the pizazz 
and practicality of window parti¬ 
tioning for entering data in your applica¬ 
tion. Powerful field-level functions let you 
specify prompt string, field length, data 
type, screen location, picture, receiving 
variable, etc. Field options can require or 
prevent entry, cause beeping on invalid 
entry or overflow, attach field-specific help 
messages, functions to call for entry valida¬ 
tion. You control which keys clear a field, 
jump to next or prior fields, quit, etc. 

The Windows for C subset has all the 
windowing functions without data entry. 
Unlimited windows, defined m C struc¬ 
tures for reference throughout your pro¬ 
gram, can be made either to pop up or 
permanently overwrite the screen. Rou- 

INTERACTIVE-C 

Intrepreter, Editor, Debugger 

I nteractive-CTM is a fully integrated en¬ 
vironment: a complete K&R interpre¬ 
ter bound to its own editor and ' 'the best 
debugging facilities of any”, says Com¬ 
puter Language, 2/87. Adjustable edit, 
command, and status windows, second 
screen for program output. Or twin CRTs. 
Can load object code of your compiled 
functions or commercial libraries. Imme¬ 
diate mode, syntax checking both when 
you type and run, and cursor that points 
precisely at errors. Debugger includes 
breakpoints, watchvalues, stepping op¬ 
tions, interactive changing of variables. 
List: $249, PC Brand: $219 


a sought for keyword and its location in 
those files, ideal for tracking down 
system-wide use of a function or varia¬ 
ble. All DOS commands are available 
from within the editor. And it has either 
menued commands in desktop style or 
single keystroke commands once menus 
become obtrusive. Plus Condor claims 
the most extensive help facility of any 
editor should a new need come along. 
And for Condor 3 database management 
users, the Condor Editor cross-references 
command and form files. List: $129. 

PC Brand: $118. Together with compiler 
purchase the pnce drops to $99. 


BLAISE C Tools Plus 

N othing pays you back quicker than 
a function library, and Blaise has 
long been known as a great one. 

C Tools Plus, the top of the line, now 
has over 200 functions. Mature, tight, 
predominantly in C, they isolate hard¬ 
ware dependence, come in source and 
library, with no royalty. The rundown: 

Screen Handling: either via BIOS or 
direct to video adapter; supports EGA, 
43-line mode and multiple pages, twin 
monitors. Windows: any number, stack- 
able, writable, wordwrapable, and 
erasable. Interrupts: well known for in¬ 
terrupt service routines in C, from 
which you can now access DOS func¬ 
tions. Directories: Create, change, or 
search directories, rename files, get 
and change their date/times. Memory: 
control DOS memory allocation, load a 
' ‘child" process alongside your pro¬ 
gram, even create memory-resident 
programs—and remove them. Strings: 
international money, dates and charac- 
. ter sets, plus superfunctions to perform 
several tasks with a single call. Gen¬ 
eral: BIOS and DOS gates for direct 
access, memory copy, speaker control, 
it goes on. Our complete Blaise line: 

List: PC Brand: 

C Tools Plus $175 $117 

Asynch Manager $175 $117 

View Manager $275 $164 

Turbo Asynch Plus $100 $ 67 

Turbo Power Tools + $100 $ 67 


BTRIEVE ASK US ABOUT XTRIEVE& REPORT OPTION 

Queen B-tree File Manager Abdicates Royalties 

Can even extend a file across two drives — 
even two hard disks! 

Version 4.x speeds DOS interaction for 
large multiply-keyed files; enables 
variable length records of virtually any 
length; verifies accuracy (optionally) with 
read after write, useful in gritty en¬ 
vironments; offers password and data 
encryption. 

There’s also Xtrieve, for Btrieve file in¬ 
quiry and data manipulation, and Rtneve 
for report writing. All three in versions for 
any network that supports the MS-DOS 3.1 
file sharing function. 

Ask for: List: PC Brand: 

S0650 *250 *195 

S0652 Network Version *595 *465 


T here's no longer a tithe to incorporate 
Btrieve™ in applications, a welcome 
proclamation if royalties would ruin your 
profit margins. Btrieve takes complete 
charge of all file creation, indexing, 
reading, writing, insertion, deletion, space 
recapture, forward and backward search¬ 
ing. It builds function call "commands” 
right into the language you use: interfaces 
to C, Pascal, BASIC, and COBOL, with sam¬ 
ple programs m all four, come with each 
copy. 

Btrieve has mainframe specifications! Its 
balanced-tree indexing scheme finds any 
key m a million in four or less accesses. 
Files may have up to 24 mdexes; fixed 
record length to 4090 characters; indexes 
up to 255 characters; files of 4 billion bytes. 


TERMS AND CONDITIONS OF SALE 


Licenses: Each price is for a license to use a prod¬ 
uct on a single computer and does not constitute 
its ownership. We will inquire for you about site 
licenses. Except as otherwise indicated or where 
follows the Product Code, products may be 
used to create programs for distribution without 
royalty payments or additional licenses, provided 
said programs do not substantially replicate the 
products themselves. 

Compatibility: PC BRAND’S standard products 
are designed to operate with the IBM® PC, XT or AT 
under PC-DOS and require no more than 128k of 
RAM unless indicated. Non IBM machines using 
MS-DOS: contact manufacturer about precise dif¬ 
ferences so we can advise. 

Returns: See box page one. Defective parts will be 
replaced. Please call for authorization to return a 
product for refund. 


Payment: We honor MasterCard, Visa, American 
Express (no surcharge), checks in advance, or 
funds wired to PC Brand, do Chemical Bank, 12C 
East 86 St., New York, Account 034-016058. COD 
(U.S. only) for cash, money order, certified check 
(no fee). NY State, add sales tax. Purchase orders 
accepted from larger corporations and institutions 
at our discretion if you agree to net 30 days plus 2% 
a month late penalty thereafter. 

Shipping & Handling: U.S : UPS Surface: 1st 
product $6, each add’l $3. UPS 2nd Day Air: 1st 
product $10, each add’l $4.50. UPS Next Day Air or 
Federal Express 1-2 Day Air: 1st product $18, each 
add’l $6. FedEx Next Day 10 AM: 1st product $28, 
each add’l $7. International: Charges vary by 
destination and carrier. $10 per shipping container 
for export forms. Air parcel post at your risk beyond 
collected insurable amount. 


For Orders or Literature, Call Us at.... 

800 PC-BRAND 

That’s (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 5th Ave„ New York, N.Y. 10011-4311 
Telex: 667962 (SOFT COMM NYK) 

©1987 PC BRAND 

Prices, terms, and specifications subject to change without notice. 4TJ8/87 












T he entry-level Personal System/2 
Model 30, by virtue of its 8086 
microprocessor and standard 
PC bus, is no more than a souped-up 
PC/XT-class computer. While an inter¬ 
esting machine in its own right, the 
Model 30 leaves the issue of its family 
background entirely open to question: 
does it really belong in the PS/2 family? 

Strictly speaking, the definition of 
PS/2 is whatever IBM wants to make it, 
and if IBM attaches a PS/2 nameplate to 
the Model 30, then so be it. Yet this 
machine obviously is very different 
from Models 50, 60, and 80—at best, it 
is a distant cousin. The temptation is 
ever present to qualify why it does or 
does not belong in the family and to 
define exactly what, besides marketing 
tactics, determines the PS/2 pedigree. 

The Model 30 lacks many of the 
characteristics that define the rest of 
the PS/2 models. For example, it does 
not incorporate the new graphics stan¬ 
dard of the PS/2 family, the Video 
Graphics Array (VGA). 

A more fundamental difference is 
that the Model 30’s 8086 micropro¬ 
cessor means that it will not be able to 
run IBM’s new Operating System/2 
(OS/2). Although the ability to run a 
protected-mode operating system is in 


itself not sufficient qualification for PS/2 
membership (the PC/AT and XT 286 
will run it, yet they are not members), 
it is a major dividing line between the 
past and the future of desktop comput¬ 
ing. In that regard, the Model 30 can¬ 
not move beyond the present. 

The most compelling reason for 
the Model 30’s questionable status is its 
lack of the single most significant inno¬ 
vation in the other PS/2 models: the 
Micro Channel Architecture. That is 
what really sets apart the Models 50, 

60, and 80 from the PC, XT, AT, and, 
yes, the Model 30. 

Even apart from the absence of the 
Micro Channel, the construction of the 
Model 30 is unlike that of the other 
PS/2 models. In most respects, it re¬ 
sembles a scaled-down XT: the chassis 
is metal, the cooling fan is inside the 
power supply, and the disk-drive and 
power-supply connections are cabled. 
The density of components inside the 
system unit is lower than in the Model 
50 (see photo 1); for example, the 
space above the system board between 
the power supply and the bus adapter 
is unused. The only construction char¬ 
acteristic shared with the Model 50 is 
the disk-mounting bracket, but other¬ 
wise the Model 30 has very little in 


Lacking some of the 
PS/2 family traits, the 
Model 30 has to find 
its identity before 
taking its righful 
place in the market. 
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common with the innovative design of 
the rest of the PS/2 family. 

The Model 30 must be matched 
with the 8088-based PC and XT for a 
fair comparison. It is hardly impressive 
when judged against the AT or its clos¬ 
est PS/2 relative, the Model 50, both of 
which use 80286s. The Model 30 has 
an Intel 8086 running at 8 MHz, which 
is basically the same as the 8088 in the 
PC and XT, except that it can read and 
write memory 16 bits at a time. Stan¬ 
dard memory is 640KB. 

Two different configurations are 
available: the 30-002 has two 3.5-inch 
inch diskette drives, each with a capac¬ 
ity of 720KB; the 30-021 has one dis¬ 
kette drive and a 20MB hard disk with 
a slow 80-millisecond average access 
time. The high-capacity 1.44MB diskette 
drives that are standard on the other 
PS/2 models are not available for the 
Model 30. A parallel port, serial port, 
mouse port, video controller, realtime 
clock/calendar, and diskette-drive con¬ 
troller are incorporated on the system 
board (see photo 2). 

The majority of the chips on the 
system board are surface-mounted. 
Only five of them are socketed: the 
8086 processor, the 8087 math copro¬ 
cessor, two ROM chips, and a chip in 
the video circuitry. A number of 
through-mounted 
DIP chips are also 
present. 

Three expan¬ 
sion slots take 
standard full- 
length, 8-bit XT- 
style adapter 
cards. Even with 
the complement 
of features incor¬ 
porated on the 
system board, 
three slots seem 
barely adequate. 

The Model 30 
user who wants to 
add graphics en¬ 
hancements, mem¬ 
ory based on the 
Lotus/Intel/Micro¬ 
soft Expanded 
Memory Specifica¬ 
tion (EMS), and 
networking or 
other communica¬ 
tions boards may 
run out of expan¬ 
sion space. In 
comparison, an 
XT equipped with 
a graphics 
adapter, diskette 


and hard-disk controllers, and a multi¬ 
function board with memory, I/O ports, 
and a clock, leaves four slots open—or 
more if higher-density expansion 
boards are used (for example, boards 
combining both disk controllers, or 
those combining memory, I/O ports, 
and graphics in one slot). 

The Model 30s graphics control¬ 
ler, called the Multi-Color Graphics 
Array (MCGA), provides only a subset 
of the capabilities of the VGA that is 
standard in the rest of the PS/2 line. At 
the BIOS level, the MCGA emulates 
standard CGA, but not EGA, graphics. 
The Model 30 does use the same ana¬ 
log monitors as the other PS/2 models, 
and VGA capabilities can be added with 
the PS/2 Display Adapter, a plug-in ex¬ 
pansion board. (For additional informa¬ 
tion on the MCGA, see the sidebar 
“Model 30 Graphics,” John T. Cocker- 
ham, this issue, p. 95.) 

The Model 30 provides no outlet 
for a monitor, so the system cannot be 
turned on with one switch except from 
an external outlet box. The power sup¬ 
ply, rated at 70 watts of output, adjusts 
automatically to input voltages of either 
110 or 240 volts and line frequencies 
of either 50 or 60 Hz. 

Operating the system requires 
DOS 3-3, which must be purchased at 


extra cost. Besides the Cassette BASIC 
built into the ROM, the only software 
supplied with the system is the demon¬ 
stration program “Exploring Your Sys¬ 
tem” and the standard diagnostics. As 
in all previous PC models, Cassette 
BASIC provides the core of Advanced 
BASIC, but it has no practical use out¬ 
side of DOS. Because there is no cas¬ 
sette port present, both the name and 
possibility of activating this software are 
mere anachronisms. 

EXTERNAL FEATURES 

The system unit measures 16 inches 
wide, 15.6 inches deep, and 4 inches 
high. Its footprint is 20-percent smaller 
than that of the XT. Compared with the 
Model 50, its footprint and volume are 
not significantly different, but the 
Model 30 appears larger from the op¬ 
erator’s viewpoint because it is wider. 

Each of the two disk-drive bays 
can hold one 3.5-inch drive or a hard 
disk of the equivalent size. The Model 
30, therefore, cannot accommodate two 
diskette drives and a hard disk. Nor 
does it contain sufficient room for an 
internal 5.25-inch diskette drive; an ex¬ 
ternal unit is available, however. 

The disk drives slide into rails on 
a plastic mounting platform attached to 
the front right of the system unit. The 
mechanical 
mounting is the 
same as in the 
Model 50, but the 
electronic connec¬ 
tion is quite dif¬ 
ferent. In the 
Model 30, the 
drives are con¬ 
nected to the sys¬ 
tem board with 
ribbon cables. 

The front 
panel carries the 
access lights for 
the two disk 
drives as well as 
the power switch. 
Unlike the AT and 
the other PS/2 
models, however, 
the Model 30 has 
no pilot light to 
indicate if the sys¬ 
tem unit is turned 
on. As on all 
other IBM models 
past and present, 
no reset switch is 
provided. 

The keyboard 
is the same 101- 
key enhanced 
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DELIVERS THESE ESSENTIAL FEATURES 
DOES YOUR DBMS? 


MDBS III is more powerful than 
most mainframe data base management 
systems and less expensive. MDBS III 
was designed for serious application 
developers like you. Like the developers 
of Solomon III, the “Number One” 
accounting system. And all the others 
who demand these essential features 
MDBS III provides: 

DATA STRUCTURING- So flexible it 
captures any data relationship you can 
imagine. So comprehensive you’ll design 
complex data bases faster than ever. 

TRUE MULTI-USER -Few DBMSs give 
you as many facilities to guard against 
haphazard concurrent data modification 
as MDBS III does, down to the locking 
of individual data records. 

PERFORMANCE- MDBS III gives you 
fast data modification and retrieval plus 
extensive performance tuning facilities. 

DATA INTEGRITY -MDBS III pro 
vides airtight integrity assurances from 
range checking to transaction-logging to 
enforcement of data relationships all 
automatically. 

C.JPU.f. NO 1\ \ ON' P-f.ADEP r >J.RVICf. CARD 

mdbs is a registered trademark and MOBS III is a trademark of Micro Data Base Systems, Inc IMS is a trademark of IBM; IDMS of Cullinet. 


PHYSICAL DATA PROTECTION 

You get automatic recovery from media 
as well as from physical data destruction, 

DATA SECURITY —Protect your data 
using passwords, encryption, and read/ 
write access down to the field level. 

PORTABILITY- MDBS III runs on a 
range of mini and micro computers 
including LANs, and supports a variety 
of host language interfaces. 

SUPPORT — mdbs is there when you 
need us, with in-depth seminars, tele 
phone support, individual consulting 
and contract programming to help you 
develop and install your applications. 

Call us today at 1-800-344-5832 for more 
information; in Canada or Indiana, dial 
3 1 7-463-258 1 . Or write mdbs, P.O. Box 248, 
Lafayette, IN 47902. TELEX 209147 
ISE UR. 






MODEL 30 

model that IBM has proclaimed the 
standard across its entire line of per¬ 
sonal computers and terminals. Al¬ 
though the system’s interface with the 
keyboard is unique to this model, the 
keyboard itself is interchangeable with 
the other PS/2 models and current ver¬ 
sions of the XT and AT. The connector 
at the system unit end of the keyboard 
cable is new (it is a miniature 6-pin 
DIN plug), but the connector at the 
other end of the cable is the same as 
on the keyboard supplied with the AT. 

In addition to the DIN connector 
for the keyboard, the rear panel has 
connectors for the IBM mouse, moni¬ 
tor, parallel port, and serial port (see 
photo 3). The mouse connector is 
identical to the keyboard connector. 

The monitor uses a connector with 13 
pins in three rows instead of the 9-pin 
DB connector used by previous moni¬ 
tors. The serial port connector is the 
same 25-pin DB connector as on the 
XT, not the 9-pin used on the AT. 

SYSTEM ARCHITECTURE 

The heart of the Model 30 is the Intel 
8086 microprocessor. This chip is inter¬ 
nally the same as the 8088 processor 
used in the XT, with two fundamental 
differences in its interface to the rest of 
the system: transfers between the pro¬ 
cessor and memory can be performed 
16 bits instead of 8 bits at a time, and 
the instruction prefetch queue is 6 
bytes long instead of 4 bytes. Because 
the 8086 always fetches instructions in 
units of a full word (16 bits), its 
prefetch queue must contain two free 
bytes before a prefetch is performed. 

In the Model 30, the only 16-bit 
bus is between the processor and the 
main memory on the system board. All 
other transfers, whether to disks, I/O 
ports, or the expansion slots, are per¬ 
formed 1 byte at a time. Even mem- 
ory-to-memory direct memory access 
(DMA) transfers are 8-bits wide. Also, 
any memory in the expansion slots is 
accessed 8 bits at a time. 

Although the 640KB of memory on 
the system board makes conventional 
expansion memory unnecessary, the 
8-bit data path becomes significant 
when EMS memory is added. With en¬ 
hanced EMS (EEMS), backfilling the 
conventional address space with mem¬ 
ory on the EEMS board is often useful. 

The clock speed for the processor 
and the bus is 8 MHz, and memory is 
accessed with no wait states. An 8086 
requires 4 clock cycles to perform 
memory transfers, resulting in a mem¬ 
ory cycle time of 500 nanoseconds 
(ns). The bus bandwidth is 3.29 times 


PS/2 MODEL 30 VITAL STATISTICS 


Model 30-002: 81,695 

8-MHz Intel 8086 microprocessor 
640KB system RAM 
Realtime clock 
Multi-Color Graphics Array 
Parallel and serial ports 
Mouse interface 

Two 720KB 3-5-inch diskette drives 
101-key keyboard 

Model 30-021: $2,295 

All standard features of Model 30-002, 
except that Model 30-021 has a 
720KB 3.5-inch diskette drive and a 
20MB hard disk. 


Memory capacity on system board 
640KB 

Expansion slots 
Total 8-bit slots: 3 
Available slots in minimum 
configuration: 3 

Optional features 

Any of the PS/2 monitors 
PS/2 Display Adapter: $595 
8-MHz 8087 Math Coprocessor: $310 
PS/2 Mouse: $95 
5.25-inch External Diskette 
Drive: $395 


that of an XT, resulting from a clock 
speed that is 1.68 times faster and a 
data path that is twice as wide. 

Four wait states are inserted into 
I/O transfers, for a total cycle of 8 
clocks, or 1 microsecond. This is ap¬ 
proximately the same I/O cycle time as 
in the XT (5 clocks of 210 ns) and the 
6-MHz AT (6 clocks of 167 ns), ensur¬ 
ing that boards designed for the 4.77- 
MHz XT will work without problem in 
the Model 30, insofar as transfers to 
and from I/O ports. 

The optional 8087 math copro¬ 
cessor also runs at 8 MHz. On numeric 
exceptions, it interrupts the main pro¬ 
cessor on the nonmaskable interrupt 
(NMI) line as on the XT, not on inter¬ 
rupt request (IRQ) line 2 via IRQ13, as 
on the AT. Unlike the XT, however, the 
Model 30 requires no switch settings to 
enable the 8087 interrupt. 

The system memory resides on the 
system board in two sections. The first 
128KB of RAM consists of four 64K-by- 
4-bit chips and two 64K-by-l-bit chips 
(the latter provide the parity bits). 
These are rated at 150-ns access time 
and are soldered in. The remaining 
512KB is provided by two removable 
256K-by-9-bit single in-line memory 
modules (SIMMs). Each contains three 
custom memory chips with a bit den¬ 
sity exceeding 1 Mbit. The memory 
map, shown in table 1, is unchanged 
from that for the XT. 

Removing a SIMM from its slot is 
not difficult once you figure out how, 
but the proper method is not docu¬ 
mented in any of the Model 30 man¬ 
uals and doing it improperly can 
damage the retaining brackets. The cor¬ 
rect procedure is as follows: using the 
thumbs, spread sideways the retaining 
clips at each end of the SIMM board, 
then rotate the board forward with the 
forefingers until the holes in the board 


corners come free of the alignment 
pins; the board can then be lifted 
straight out of its slot. To reinstall, in¬ 
sert the SIMM’s edge connector into 
the mating slot with the board tilted 
forward, then press it back until it 
clicks in behind the retaining clips. 

Any 64KB bank of system board 
memory between 256KB and 640KB is 
automatically disabled if the power-on 
self-test (POST) determines that mem¬ 
ory at the corresponding addresses 
exists in the expansion slots. If a failure 
occurs in the first 128KB, the POST 
remaps the memory on the SIMMs into 
the first 512KB of the address space. 

The system board carries one con¬ 
nector resembling an expansion slot, 
except that it contains 80 contacts in¬ 
stead of the usual 62. A bus adapter 
board, carrying three standard 8-bit 
expansion connectors and the battery 
for the clock/calendar, plugs into this 
socket (see photo 4). 

Adapter cards are then plugged 
horizontally into the slots on the 
adapter board. Installing adapter cards 
horizontally is no more difficult than 
installing them vertically, provided that 
the slots above the one being filled are 
empty. Replacing a board in the lower 
slots requires either removing the 
boards from the slots above or balanc¬ 
ing the system unit on its side. The 
clock/calendar battery is soldered onto 
the adapter board; when the battery 
dies, the entire adapter must be re¬ 
placed. The instructions for doing this 
are given only in the hardware mainte¬ 
nance manual that comes with the ad¬ 
vanced diagnostics. 

The specifications of the I/O chan¬ 
nel are identical to those for the PC 
and XT, and actual tests confirmed a 
high degree of compatibility. XT option 
adapters will work if they are capable 
of operating at the 8-MHz clock speed. 
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BUS ADAPTER 
AND SUPPORT 


INTERNAL 
POWER SWITCH 


HARD DISK 


DRIVE 




POWER SWITCH 


PHOTO 1: Inside the Model 30 System Unit 


The general layout of the Model 30 is similar to the XT and AT. The pushrod connecting the front-panel power switch to the 
internal switch on the power supply is visible at the right. The dotted line indicates the location of the system board. 


Many of the support chips used on 
the PC and XT system boards have 
been replaced with a smaller number 
of custom VLSI components. The first 
of these is the System Support Gate 
Array (SSGA). It is a third bus master 
(along with the 8086 and 8087) on the 
control bus, and performs the functions 
of the bus controller, memory control¬ 
ler, clock generator, and support logic 
for the DMA controller. 

The bus controller mediates bus 
transfer requests between the micro¬ 
processor, the math coprocessor, and 
the SSGA. The SSGA, which has the 
highest priority level, seizes the bus in 
order to perform memory refresh and 
DMA transfers. It also converts word 
accesses to I/O ports into two succes¬ 


sive byte accesses and inserts wait 
states as necessary. 

The memory controller performs 
RAM refresh and parity checking. The 
frequency of refresh is not docu¬ 
mented, but assuming that it occurs 
every 13 microseconds as on all other 
PC and PS/2 models, the refresh over¬ 
head (that is, the bus bandwidth con¬ 
sumed by refresh) can be calculated 
at 7.5 percent. Another function of 
the memory controller is to disable 
system-board memory in case of ad¬ 
dressing conflicts and to remap it in 
case of failure in the lower 128KB, as 
was mentioned above. 

The clock generator takes an input 
frequency of 48 MHz, which it divides 
by 6 to produce the 8-MHz processor 


clock. (On the XT, the 8284 clock gen¬ 
erator divides input frequency by 3.) In 
addition, the generator produces the 
standard timer signal of 1.19 MHz for 
driving the time-of-day and tone gener¬ 
ation timers. 

The system timer is an 8253 chip 
(the same as in the XT) that provides 
three timer channels. Channels 0 and 2 
serve the same functions as in the ear¬ 
lier models; the former generates the 
timer tick interrupt with a frequency of 
18.2 Hz, the latter controls tone gener¬ 
ation through the speaker. Channel 1 is 
reserved for diagnostic purposes. The 
timing of the memory refresh interval, 
which is controlled by timer channel 1 
in the PC and XT, is performed by ded¬ 
icated circuitry in the SSGA. 
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PHOTO 2 : Model 30 System Board 



PARALLEL PORT AND 

MOUSE/KEYBOARD 

CONNECTORS 


VIDEO AND SERIAL 
PORT CONNECTORS 


POWER SUPPLY 
CONNECTOR 


EXPANSION BUS 
CONNECTOR 


8086 


8087 (OPTIONAL) 


HARD-DISK CONNECTOR 


DISKETTE CONNECTOR 


RAM MODULES 


ROM ICS 


A small number of custom VLSI components, surface-mounted chips, compact memory packaging, and off-board expansion 
slots result in a system board that is quite a bit smaller than the XT’s, yet incorporates many more features. 



The connectors to the right of the fan opening are for the The bus adapter, which plugs into an 80-pin slot, carries 

keyboard, mouse, parallel port, serial port, and video. three standard 62-pin slots and the clock/calendar battery. 
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MODEL 30 

The DMA controller is an 8237 
chip, again the same one that is used 
in the PC and XT. It provides four 
channels of DMA, with channel 3 as¬ 
signed to the hard disk, channel 2 to 
the diskette, and channel 1 unassigned 
and available for use by programs. The 
purpose of channel 0 is not docu¬ 
mented; it is not used for generating 
memory refresh requests, which are 
handled by dedicated circuitry in the 
SSGA. DMA is a potential bottleneck to 
system throughput, because transfers 
are performed 8 bits at a time. 

Another VLSI chip, the I/O Support 
Gate Array (IOSGA), incorporates the 
functions handled in the XT by the 
8259 interrupt controller, the 8255 pe¬ 
ripheral interface, and the 8042 key¬ 
board controller. In addition, this array 
can disable the on-board peripherals— 
that is, the built-in controllers for the 
disks, video, serial port, and parallel 
port. When a particular peripheral on 
the system board is disabled, refer¬ 
ences to its I/O addresses are routed to 
the expansion slots. This provides a 
software-controlled method of replac¬ 
ing the built-in controllers with others 
in the expansion slots. 

The interrupt controller incorpo¬ 
rated into the IOSGA supports the 
same eight prioritized levels of inter¬ 
rupts as does the 8259 chip in the XT. 
The interrupt assignments, listed in 
table 2, are also unchanged. To main¬ 
tain compatibility with existing XT ex¬ 
pansion boards, interrupts are edge- 
triggered, instead of level-triggered as 
in the other PS/2 models. The docu¬ 
mentation of the interrupt controller 
function is essentially identical to that 
for the 8259 controllers in the AT Tech¬ 
nical Reference , although the degree to 
which the IOSGA emulates an 8259 is 
not specifically stated. 

Another interrupt-related function 
of the IOSGA is to generate an NMI on 
any of three conditions: memory parity 
error on the system board, exception 
interrupt from the 8087, or a high level 
on the I/O channel check signal from 
an expansion slot (intended to indicate 
a parity error on an expansion board). 
As in the PC and XT, the source of the 
NMI can be determined by testing bits 
in I/O port 62H. 

The I/O devices on the system 
board require that the IRQ lines allo¬ 
cated to them be present on the system 
board. As a result, the allocation of 
hardware interrupt lines between the 
system board and the I/O channel is 
different than in the PC and XT. IRQ 
levels 0 and 1 (timer tick and key¬ 
board) are present only on the system 


TABLE 1 : System Memory Map 


HEXADECIMAL ADDRESS 

LENGTH 

FUNCTION 

00000-9FFFF 

640KB 

User read/write memory 

A0000-BFFFF 

128KB 

Video buffer 

C0000-EFFFF 

192KB 

Reserved for ROM on adapters 

F0000-FFFFF 

64KB 

System ROM 


The layout of memory is unchanged from 

board, while IRQ3 (normally used by 
the second serial port) is found only in 
the expansion slots. 

The lines for the other five inter¬ 
rupt levels are switched by the IOSGA 
between the system board and the I/O 
channel, depending on whether the 
standard built-in ports are activated or 
not. Therefore, a device on an adapter 
cannot share an interrupt level with a 
device on the system board. (Sharing 
of hardware interrupts is described in 
the Technical Reference in the same 
way as for the AT.) 

The keyboard controller compo¬ 
nent of the IOSGA replaces the 8042 
controller used with the 101-key key¬ 
board in an AT. Although it provides a 
similar functionality, the implementa¬ 
tion is different, and programs that 
communicate directly with the 8042 
instead of using the BIOS interface do 
not recognize the keyboard as AT- 
compatible. The low-level interface to 
the keyboard is not documented, so 
programs are limited to what is avail¬ 
able through the BIOS interface. 

The functions of a diskette control¬ 
ler are provided by another VLSI chip 
on the system board. It emulates the 
NEC 765 diskette controller used on 
the XT and AT, supports a disk change 
signal as does the AT controller, and 
adds two more registers that indicate 
the status of various signals that are 
sent by the controller to the drives. 

The controller is perfectly capable of 
supporting the 1.44MB drives used on 
the other PS/2 models (the specifica¬ 
tions for the diskette controllers are 
virtually identical across the PS/2 line), 
but at each disk access, the BIOS pro¬ 
grams it to operate in 720KB mode. 

The hard-disk controller is not in¬ 
corporated on the system board, but 
attached to the hard-disk drive. It con¬ 
nects via a ribbon cable to what is in 
essence an expansion slot dedicated to 
the hard disk—it supports signal lines 
for only one IRQ level and one DMA 
channel. The controller itself is func¬ 
tionally identical to the one in the XT. 

The printer port is at I/O address 
378H, which in previous machines was 
defined as LPT1 unless a graphics 


the standard set in the original IBM PC. 


TABLE 2: Interrupts 


LEVEL 

ASSIGNMENT 

NMI 

Parity check, coprocessor, 
I/O channel check 

IRQ 0 

System timer 

IRQ 1 

Keyboard, mouse, 
realtime clock 

IRQ 2 

Video 

IRQ 3 

Unassigned (usually 
used by COM2) 

IRQ 4 

Serial port (COM1) 

IRQ 5 

Hard disk 

IRQ 6 

Diskette drive 

IRQ 7 

Parallel port 


Eight levels of hardware interrupts 
are implemented in custom silicon by 
an interrupt controller functionally 
similar to an XT’s 8259 chip. 


adapter with a printer port occupied 
address 3BCH. It differs from the stan¬ 
dard printer adapter in that it is bidi¬ 
rectional, meaning that its primary data 
latch can be set either by the processor 
(with an OUT instruction to address 
378H) or by the device attached to the 
port. The direction of input to the data 
latch is set by a bit in a control port of 
the SSGA. The bidirectional feature is 
used by IBM’s Data Migration Facility, a 
parallel-port equivalent to the null mo¬ 
dem, in order to send data from one 
computer to another. Because the 
printer ports on older models are 
output-only devices/this facility can 
send data only to a PS/2 machine. 

The serial port is no different than 
the one in the XT. It resides at I/O ad¬ 
dress 3F8H (which makes it COM1), is 
implemented with an 8250A Asynchro¬ 
nous Communications Controller, and 
supports transfer rates from 50 to 9600 
bps. The clock for timing the transmis¬ 
sion rate is provided by the system 
clock generator in the SSGA. Both the 
parallel and serial ports can be dis¬ 
abled, but they cannot be remapped to 
different I/O addresses. 

The I/O address map is shown in 
table 3. Except for the ports within the 
two new support arrays, the assign- 
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“How to protect your software 
by letting people copy it!’ 

By Dick Erett, President of Software Security 


Hard Disk Installation : Simply copy program disk 
to hard disk usingTOSCommand^ Copy A:*.* C. 

_Program Back-ups : You may make as many copies of 
the program diskette as you wish. 


Data Back-ups : Use normal back-up and restore 
commands, including backing up sub-directories containing 
program files. 

Networks : This product may be 
xworks. Follow the same installation 
m page 102 of this manual The Block 
with the normal operation of any 



Soon all software installation procedures will be as straightforward as this. 
The only difference will be whether you include the option to steal your 
product or not. 


Inventor and 
entrepreneur, 
Dick Erett, 
explains his 
company’s 
view on the 
protection of intellectual 
property._ 

crucial point that 
even sophisticated 
software develop¬ 
ment companies and the 
trade press seem to be miss¬ 
ing or ignoring is this: 
Software protection must 
be understood to be a 
distinctively different 
concept from that com¬ 
monly referred to as 
copy protection. 
Fundamentally, software 
protection involves devising 
a method that prevents 
unauthorized use of a 
program, without restricting 
a legitimate user from 
making any number of 
additional copies or prevent¬ 
ing program operation via 
hard disk or LANs. 

Logic dictates that mag¬ 
netic media can no more 
protect itself from misuse 
than a padlock can lock itself. 

Software protection must 
reside outside the actual 
storage media. The technique 
can then be made as tamper 
proof as deemed necessary. 

If one is clever enough, 
patent law can be brought 
to bear on the method. 

Software protection is at 
a crossroads and the choices 
are clear. You can give 
product away to a segment 


of ttie market, or take a 
stand against the theft of 
your intellectual property. 

“ .. giving your software 
away is fine ... ” 

We strongly believe that 
giving your software away 
is fine, if you make the 
decision to do so. However, 
if the public’s sense of ethics 
is determining company 
policy, then you are no 
longer in control. 

We have patented a device 
that protects your software 
while allowing unlimited 
archival copies and unin¬ 
hibited use of hard disks and 
LANs. The name of this 
product is The BLOCK™ 

The BLOCK is the only 
patented method we know 
of to protect your investment. 
It answers all the complaints 
of reasonable people con¬ 
cerning software protection. 


In reality, the only people 
who could object are those 
who would like the option 
of stealing your company’s 
product. 

“...eliminating the ratio¬ 
nale for copy-busting... 99 

Since The BLOCK allows 
a user to make unlimited 
archival copies the rationale 
for copy-busting programs 
is eliminated. 

The BLOCK is fully pro¬ 
tected by federal patent law 
rather than the less effective 
copyright statutes. The law 
clearly prohibits the produc¬ 
tion of work-alike devices 
to replace The BLOCK. 


The BLOCK attaches to 
any communications port of 
virtually any microcomputer. 
It comes with a unique 
customer product number 
programmed into the circuit. 

The BLOCK is transpar¬ 
ent to any device attached to 
the port. Once it is in place 
users are essentially unaware 
of its presence. The BLOCK 
may be daisy-chained to 
provide security for more 
than one software package. 

Each software developer 
devises their own procedure 
for accessing The BLOCK 
to confirm a legitimate user. 
If it is not present, then the 
program can take appro¬ 
priate action. 

.. possibilities... 
limited only by your 
imagination... ” 

The elegance of The 
BLOCK lies in its simplicity. 
Once you understand the 
principle of The BLOCK, 
hundreds of possibilities will 
manifest themselves, limited 
only by your imagination. 

Your efforts, investments 
and intellectual property 
belong to you, and you have 
an obligation to protect 
them. Let us help you safe¬ 
guard what’s rightfully yours. 
Call today for our brochure, 
or a demo unit.” 


software 
_ 'ecurity inc. 

870 High Ridge Road Stamford. Connecticut 06905 

203 329 8870 
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Ifyoucan see all this 
with your rC,why look anywhere else 
iff 3Xcommunications? 


Here on this page we 
offer you a graphic display 
of the latest devebpments 
in PC to IBM System 3X 
connectivity. 

Each advancement is 
a direct result of a simple 
yet definitive belief. A 
belief that proposes if 
you listen to what people 
want, then you have a 
better chance of giving 
people what they need. 

This is precisely 
the spirit that has made 
us the leader in PC to 3X 
communications. A posi¬ 
tion earned through pro¬ 
gressive thinking and 
supported by progressive products. 

With 5292 Model 2 emulation you can 
create and print graphs right on the PC using 
3X applications such as IBM’s Business 
Graphics Utility. This eliminates the purchase 
of a $7,000 graphics terminal. 

You can revel in 3180 terminal emulation 
that transforms your PC into a full 132- 
column display terminal. Use it to view 
expansive 3X financial or data processing 
reports in their entirety on the PC. 



IBM 3180 terminal emulation 


52511Share for additional users 


Our windows feature multiple host 
sessions. You see the real time status of up 
to four sessions on one PC screen. 

If you need to connect additional users, 
but communications ports or station addresses 
are limited, consider IDEAcomm 5251/Share. 
Up to three user PCs, each emulating two 
sessions (terminal and printer), can access 
the System 3X through software. 

We also have IDEAcomm 5250 products 
for remote synchronous communications. 

Call us at 800-257-5027. Because 
when it comes to 3X communications, only 
one company displays this much power. 

IDEAssociates 

The Leader in PC Technology 

IDEAssociates, Inc., 29 Dunham Road, Billerica, MA 01821, (617) 663-6878, Telex 4979780; France, Switzerland, Germany, United Kingdom, Hong Kong. 

IBM is a registered trademark of International Business Machines Corporation. 
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TABLE 3: I/O Address Map 


HEXADECIMAL ADDRESS 

DEVICE 

000-01F 

8237 DMA controller 

020-03F 

IOSGA: interrupt controller 

040-05F 

8253 timer 

060 

IOSGA: keyboard input port 

061-062 

IOSGA: speaker and configuration control 

063-06A 

SSGA: (undocumented) 

06B 

SSGA: RAM enable/remap 

06C-06F 

SSGA: (undocumented) 

080-08F 

SSGA: DMA page registers 

0A0-0AF 

IOSGA: NMI enable 

0B0-0BF 

Realtime clock/calendar (undocumented) 

0E0-0EF 

Realtime clock/calendar (undocumented) 

320-32F 

Hard disk 

378-37F 

Parallel port 

3CO-3DF 

Video subsystem 

3F0-3F7 

Diskette drive 

3F8-3FF 

Serial port 

IOSGA = I/O Support Gate Array 


SSGA = System Support Gate array 



Most port assignments in the VLSI gate array support chips are undocumented. 


merits follow established practice. Ports 
at addresses below 100H are reserved 
for the system board, and higher ad¬ 
dresses are available in the I/O chan¬ 
nel. Only ports up to 3FFH are defined, 
because the Model 30 must accommo¬ 
date PC adapter boards that do not dis¬ 
tinguish higher addresses. 

The system ROM consists of 64KB 
in the highest segment of the address 
space, beginning at segment F000H. It 
is implemented by two 32K-by-8-bit 
chips. The entire segment is populated, 
and the system board makes no provi¬ 
sion for adding ROM, as can be done 
in the AT. As is apparent in the mem¬ 
ory map shown in table 1, additional 
ROM addressed between C000H and 
F000H can be added on adapters in the 
expansion slots. 

The system BIOS contains the 
POST and hardware interface routines 
for all devices supported on the system 
board except the mouse, which re¬ 
quires the loading of a RAM-resident 
device driver at system initialization 
time. Most of the services available in 
the other PS/2 models, except those 
that are related to protected-mode op¬ 
eration, are present. In this respect, the 
Model 30 is fully up to date. 

The BIOS data area, originally 256 
bytes at segment 40H, has been ex¬ 
tended by 1,024 bytes. This extension is 
allocated at the high end of memory, 
just below the top of physical memory. 
Therefore, the total memory available, 
as reported by CHKDSK, is reduced by 


1KB—on a 640KB system, CHKDSK 
reports 639KB. This reduction might be 
disconcerting to the user, but it is 
really no more significant than increas¬ 
ing the systems use of low memory, 
which has been done with every up¬ 
date to the operating system. The net 
effect is the same: a reduction in the 
bottom-line “bytes free.” 

What is significant is the location 
of this data area. In the past, the top of 
memory was fair game, and some ill- 
behaved programs used it without ask¬ 
ing DOS for permission. To some ex¬ 
tent, DOS sanctions this behavior by 
cleaning up after such programs and 
reloading the transient portion of 
COMMAND.COM if the top of memory 
gets trashed. But the integrity of the 
BIOS data areas depends only on the 
strict adherence to the rules of mem¬ 
ory allocation. Programs that use mem¬ 
ory limits as reported by the hardware, 
not by DOS, can crash a PS/2 system. 

For the Model 30, the extended 
data area is used in support of the 
mouse. It contains a far pointer to the 
mouse device driver and two bytes of 
flags containing various status indica¬ 
tors. For the PS/2 Models 50, 60, and 
80, the use of the extended data area 
is not documented. 

A pointer to the extended BIOS 
data area is kept in the standard data 
area at location 40:0EH. In previous 
models, this word had been reserved 
for the address of the fourth parallel 
port, but neither BIOS nor DOS ever 


supported four printers. On all PS/2 
models, the System Services interrupt 
15H also provides a function that re¬ 
turns this pointer. 

SETTINGUP 

Installation of the system is quite 
straightforward, because no switches 
need to be set. In fact, because all the 
necessary peripheral support is built in, 
the user does not even have to open 
up the case during the installation pro¬ 
cess. Besides power cords, only two 
connections are necessary: the key¬ 
board and monitor. Although the instal¬ 
lation instructions specify which of the 
two identical receptacles on the back 
panel the keyboard should be plugged 
into, in fact they are interchangeable. 
Both keyboard and mouse operate 
equally well through either connector. 

At boot-up, the POST routines test 
both ports and record which is which 
in the SSGA. Communicating with the 
keyboard and mouse therefore requires 
obtaining the address of the proper 
port from the SSGA, but the location of 
this information and the means of ob¬ 
taining it are not documented. 

Initial boot-up can be accom¬ 
plished with either a DOS diskette or 
the Starter Diskette supplied with the 
system. The Starter Diskette contains 
two main programs: an illustrated “tour 
of the system” that explains the various 
system components; and Services, 
which provides the standard set of di¬ 
agnostics, disk copying, and formatting 
functions. The user interface presents 
the familiar monochrome pick-by¬ 
number menus of the IBM diagnostics 
diskette for its older models, rather 
than the colorful point-and-shoot win¬ 
dows of the configuration program on 
the other PS/2 machines. The Model 30 
diagnostic tests include a check-out of 
the new video modes of the MCGA. 

Because the Model 30 does not 
store any configuration information, it 
does not need a SETUP program. Al¬ 
though in DOS 3-3 the TIME and DATE 
commands affect the clock/calendar, 
they do so only if the clock is already 
initialized. Initializing it, say after the 
battery has gone dead, still requires a 
special program provided only on the 
Starter Diskette. 

On a system that has no hard disk, 
booting the computer without a dis¬ 
kette in drive A: produces an animated 
display that graphically requests the 
user to insert a diskette and press the 
FI key, as on the IBM Convertible. 
Pressing FI without inserting a diskette 
invokes Cassette BASIC, which no 
longer comes up automatically if the 
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system is booted with drive A: empty 
and no bootable hard disk. 

The key lock on the right side 
panel of the system unit takes the same 
type of cylindrical key as the AT. The 
lock also operates in the same manner 
as on the AT; it secures the system unit 
cover and activates a switch that dis¬ 
ables the keyboard. In contrast, the 
locks on the other PS/2 models secure 
the case only, and keyboard security is 
provided through software. 

The system unit cover is held on 
with four screws, two on each side of 
the case. Unlike the cover screws of 
the Model 50, which can be turned by 
hand, and the fasteners of the Models 
60 and 80 covers, which are turned by 
a coin, the Model 30 fasteners require 
a screwdriver. As on the other PS/2 
models, the screws remain attached to 
the cover after it is removed. 

The cover is removed by sliding it 
backwards about one-half inch and lift¬ 
ing straight up. This makes opening the 
case more convenient than on previous 
models, because the keyboard need 
not be moved from in front of the 
Model 30. The cover is made of plastic 
but is lined with aluminum sheet stock 
for containing radio frequency emis¬ 
sions. The chassis, however, is all-metal 
construction. The plastic front panel is 
permanently attached to the chassis and 
does not come off with the cover. 

Inside the system unit, the most 
eye-catching feature is the push-rod 
connecting the front-panel power 
switch to the power supply at the right 
rear of the unit. This mechanism en¬ 
sures that, for the safety of operators 
and especially installers of expansion 
cards, AC line voltage stays within the 
power supply enclosure. The 70-watt 
power supply feeds power to the sys¬ 
tem board through two multiwire con¬ 
nectors, just as in the PC and XT. Given 
the low power consumption of the 
many CMOS components on the system 
board, and the fact that power-hungry 
options such as accelerator boards and 
hard-disk controllers will not be in¬ 
stalled, the output seems adequate. The 
test unit had no problems powering 
2MB EMS boards, along with the con¬ 
troller for an external diskette drive 
and the PS/2 Display Adapter. 

EXPANSION OPTIONS 

Although the Model 30 comes fully 
equipped with all necessary features, 
many users will want to add extras. 
Because of its standard 8-bit PC bus, all 
PC and XT expansion boards will fit 
and most should work properly. Dur¬ 
ing testing, any problems that were 


encountered were due to the higher 
clock speed of the Model 30. 

One desirable option is the PS/2 
Display Adapter, which provides the 
Model 30, and any standard PC-bus 
machine, with full VGA capabilities. 

Another option specific to the PS/2 
line is the 5.25-inch External Diskette 
Drive. Its half-length interface board 
plugs into an expansion slot and mates 
with the drive B: connector of the rib¬ 
bon cable from the system board dis¬ 
kette controller. The ribbon cable con¬ 
nector is not keyed (unusual for IBM 
equipment), but the pins are plainly 
marked on both mating pieces. The 
drive unit’s cable (permanently con¬ 
nected at the drive end) plugs into the 
37-pin DB connector on the board’s 
bracket. The drive unit has its own 
power supply and AC power cord. 

The external diskette drive oper¬ 
ates as a normal B: drive with 360KB 

0 ne desirable option is the 
PS/2 Display Adapter, which 
gives the Model 30, and any 
standard PC-bus machine, 
full VGA capabilities. 


capacity. For the drive to be recog¬ 
nized, it must be turned on before the 
system unit is powered up—otherwise 
the internal drive acts as both A: and B: 
drives. Overall, its installation and op¬ 
eration are troublefree. Reading, writ¬ 
ing, and formatting were performed 
without incident. Its major disadvantage 
is its huge size—about equivalent to 
the size of an IBM Convertible. A sec¬ 
ond drawback is the long time needed 
to detect read errors. Whereas DOS 
can detect an empty internal drive in 
only 2.5 seconds, it takes 19 seconds to 
figure out that the external drive is 
empty and an unreasonable 2.5 min¬ 
utes to detect that the drive is not pow¬ 
ered. In the latter case, the user may 
well conclude that the system has 
crashed, although this situation occurs 
only if power to the drive has been 
turned off after the system is running. 

The Model 30’s mouse port ac¬ 
commodates only a PS/2 mouse; mod¬ 
els are currently available from IBM, 
Microsoft, and Logitech. The Microsoft 
Inport Mouse cannot be plugged into 
this port because the number and ar¬ 
rangement of pins are different. How¬ 


ever, a bus mouse can be used with its 
own controller board, and a serial 
mouse can plug into the serial port. 

TWICE AS FAST 

The Model 30 was tested for compati¬ 
bility and performance using PC Tech 
Journals standard battery of hardware 
and software tests, developed for evalu¬ 
ating AT-compatible machines. (See 
“Out from the Shadow of IBM . . . ,” 
Steven Armbrust, Ted Forgeron, and 
Paul Pierce, August 1986, p. 52 and 
“Updating the Evaluation Suite,” Ted 
Forgeron, Paul Pierce, and Steven 
Armbrust, March 1987, p. 70.) Hard¬ 
ware tested included the PS/2 Display 
Adapter, which provides the Model 30 
with VGA capabilities, IBM and Micro¬ 
soft mice, the PS/2 5.25-inch External 
Diskette Drive, EMS memory boards 
from Intel and AST, and the Hayes 
1200B internal modem. 

With the display adapter installed, 
the system’s video behavior is identical 
to that of the Model 50. BASIC pro¬ 
grams can use the EGA screen modes, 
and Microsoft Word version 31 has the 
same problems as it does on the Model 
50 (see software tests below). Because 
no software has yet been developed to 
take advantage of these capabilities, at 
present the only reason to install this 
adapter is to provide EGA compatibility 
at the BIOS level. Without the adapter, 
most software treats the native MCGA 
circuitry as it would a CGA. 

Three different types of mice were 
successfully tested with the Model 30: 
an IBM PS/2 mouse connected to the 
mouse port, a Microsoft serial mouse 
connected to the serial port, and a 
Microsoft bus mouse connected 
through its dedicated Inport controller 
(which takes up an expansion slot). All 
three worked with Microsoft Word and 
with the mouse menus supplied by 
Microsoft. IBM’s mouse driver is a 
.COM file that is typically run from 
AUTOEXEC.BAT, whereas the Microsoft 
mice use a MOUSE.SYS device driver 
loaded by CONFIG.SYS. Nevertheless, 
the driver software is interchangeable 
among all three hardware models. 

Because the Model 30 already has 
640KB of memory on the system board, 
the only useful memory expansions are 
EMS boards. Three such boards were 
tested, and two of them worked well. 
An early-model Intel Above Board with 
200-ns chips booted up properly, but 
data errors began occurring as the sys¬ 
tem warmed up. This was manifested 
by file allocation errors and eventually 
loss of the file allocation table on a 
RAM disk in expanded memory. Intel 
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NEW TRICKS 

Protected Mode and 32-bit Performance Todafl 


Introducing OS/286™ and OS/386™, 
extensions to MS-DOS 3.x that enable 
full use of the 80286 and 80386. Now 
you get direct access to all available 
memory, not just an archaic 640K. 

OS/286 and OS/386 propel your pro¬ 
grams beyond the limitations of DOS, 
without forcing you to start all over. 

Moving to protected mode is simple 
because OS/286 and OS/386 give you 
the same interface as DOS. The hard¬ 
ware is still under your direct control, 
many 16-bit compilers already gen¬ 
erate code suitable for OS/286 and 
OS/386, and existing highly tuned, 
machine-specific subroutines running 
in real mode can be efficiently called 
from within protected mode. Since 
most of your own code won’t need to be 
rewritten, your programming invest¬ 
ment is preserved. And because 
OS/286 and OS/386 work with DOS 
3.x, they don’t affect other programs, 
device drivers, or TSRs. 

In addition to the larger address 
space offered by protected mode, 
OS/386 adds 32-bit performance to 
systems like the Compaq™ 386 
which, until now, have been shackled 
to 8086 emulation. 


Dhrystone Benchmarks 

Microsoft C 
16-bit 

HighC 

OS/386 

32-bit 

Scale 

IBM AT 6Mhz 

793 

na 

1.0 

Compaq 386-16Mhz 

2,380 

5,837 

7.3 

HummingBoard-16Mhz 

2,777 

6,718 

8.5 

HummingBoard-20Mhz 

3,571 

8,470 

10.7 

Vax 8600 (Unix 4.3 BSD.cc) 

6,423 

8.1 

Sun 3/160 (Sun 4.2 3.0A,cc) 

3,246 

4.1 



OS/386 can be customized to give 
unmodified DOS programs up to 900k 
on 386 systems, regardless of how 
many TSR's, networks, disk caches, 
etc., are installed. 



A.I. 

Architects, Inc. 

One Kendall Square 
Cambridge, Massachusetts 02139 
(617) 577-8052 


OS/286™ and OS/386™ Features: 

• Huge address space (4GB on the 
80386) 

• 32-bit performance (80386) 

• No rewriting of device drivers 

• Compact code (under 64k) 

• Support for all existing DOS calls 

• New INT-21 calls for manipulating 
segments, invoking real-mode rou¬ 
tines and interrupt handlers, and 
addressing physical memory directly 

• Full interrupt vector support 

• Powerful debugging: concurrent 
DOS environment while debugging 
protected mode programs 

• The ability to run non-Windows pro¬ 
grams in a window 

A.I. Architects gives you a 
complete development toolkit: 

OS/286 or OS/386 kernel and linker, 
Symbolic debugger and command 
processor 
Options include: 

16-bit and 32-bit compilers 
High C, Professional Pascal, or 
F77L FORTRAN 
32-bit Assembler 
386 HummingBoard™ 

The basic Developer’s Kit is $495. 
32-bit Compilers are $895. Run time 
licenses for OS/286 and OS/386 are 
available at nominal cost. 



A.I. Architect's 

HummingBoard™ is a high perform¬ 
ance 386 coprocessor for the PC-XT, 
AT and compatibles available with 
the 80387 and 2-24 Mbytes of RAM. 


OS/286, OS/386 and HummingBoard are trademarks of A.I. Architects, Inc., Compaq Deskpro 386 is a trademark of Compaq Computer Corp., High C and Professional Pascal are 
trademarks of Metaware, Inc., F77L FORTRAN is a trademark of Lahey Computer Systems, Inc., Microsoft and MS-DOS are trademarks of Microsoft Corp., VAX 8600 is a 
trademark of Digital Equipment Corp., Sun 3/160 is a trademark of Sun Microsystems, Inc., Unix is a trademark of AT&T. 
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TABLE 4: Compatibility and Performance Tests 



4.77-MHz 

XT 

8-MHz AT, 
30MB DISK 

8-MHz 

MODEL 30 

ATBIOS 




ROM BIOS date 

8/16/82 

11/15/85 

9/2/86 

ATPERF 




Average RAM instruction fetch (jits) 




BYTE 

0.92 

0.25 (368)" 

0.27 (341) 

WORD 

1.83 

0.4 (458) 

0.55 (333) 

CPU clock rate (MHz) 

4.77 

8.0 (168) 

8.0 (168) 

Math coprocessor clock rate (MHz) 

4.77 

5.3 (111) 

8.0 (168) 

RAM wait states 

0 

1 

0 

ATFLOAT 




Performance as percentage 

100 

183 

190 

relative to XT 




ATDISK 




Sectors/track 

17 

17 

17 

Heads 

4 

5 

4 

Cylinders 

304 

731 

610 

Total space (MB) 

10.58 

31.81 

21.24 

Track-track seek time (ms) 

18.0 

6.0 

16.7 

Average seek time (ms) 

84.2 

37.1 

83.5 

Effective transfer rate (KB/sec) 

84.8 

170.1 

127.0 

DOS file I/O (sec) 

26.7 

7.3 (366) 

16.5 (162) 

BUSPERF 




Bus bandwidth as percentage 

100 

451 

329 

relative to XT 




APPLICATION TESTS (sec) 




Assembly 

34 

9 (387) 

15 (227) 

1-2-3 spreadsheet recalculation 

41 

10 (410) 

35 (117) 

dBASE III sort 

119 

60 (198) 

87 (137) 

Word repaginate 

50 

13 (385) 

21 (238) 

a Figures in parentheses are percentages relative to the XT. 


The Model 30, with its 8086 processor and 8-bit bus, is an XT-class machine; its 
performance bears out IBM’s claim of a twofold improvement over an XT. The 
only test in which it outperforms an AT is real-number processing (ATLFOAT). 


does not guarantee its early models at 
8 MHz and recommends the new 
Above Board 286 for the Model 30. 

One of these, with 150-ns memory 
chips, worked flawlessly. The AST RAM- 
page! with memory chips rated at 130 
ns also worked with no problems. 
These results do not mean that EMS 
boards work at 8 MHz as long as their 
memory chips are rated at 150 ns or 
faster. The other components on the 
board, such as logic gates and I/O 
ports, must also be capable of operat¬ 
ing at the system clock rate. 

A Hayes 1200B internal modem 
was installed and configured as COM2; 
it operated well with three different 
communications programs: Hayes 
Smartcom II, DCA/Crosstalk Communi¬ 
cations’ Crosstalk XVI, and Datastorm 
Technologies’ procomm. 

Software compatibility was tested 
with a variety of commercial applica¬ 
tions: Microsoft Word, Lotus 1-2-3, Fifth 
Generation Systems’ Fastback, Ashton¬ 
Tate’s dBASE hi plus, and Borland’s Side- 
Kick and SuperKey. With one excep¬ 
tion, no problems were encountered 
with any of the programs, including the 
highly hardware-specific Fastback. This 
indicates a high level of hardware com¬ 
patibility with the PC standard. 

The only problem encountered 
was between Microsoft Word version 
3.1 and earlier and the PS/2 Display 
Adapter; Word came up in cyan on 
blue and did not allow changing col¬ 
ors. The same behavior was noted on 
the other PS/2 models. The newer ver¬ 
sion 3.11 works properly, using the 
EGA color scheme. Word treats the 
MCGA as a CGA: graphics mode is dis¬ 
played in black and white only, while 
text mode can display any of the 16 
CGA background colors (Word disables 
foreground blinking, thus allowing 
high-intensity background colors). 

Model 30 performance was tested 
with two sets of programs. First, the PC 
Tech Journal Evaluation Suite for AT 
compatibles was used for some basic 
measurements; however, because these 
tests are designed to measure 286 and 
386 processors, they were supple¬ 
mented with a second set of mea¬ 
surements developed for evaluating 
accelerator boards (see “Speed Infu¬ 
sion,” Ted Mirecki, February 1987, 
p. 126). These tests were designed to 
demonstrate the improvement provided 
by 16-bit processors running at high 
clock rates over the performance of an 
8088-based XT running at 4.77 MHz. 

One of the tests measured bus 
bandwidth by timing the execution of a 
straight-line sequence of instructions 


with an execution time shorter than the 
prefetch time. The total execution time 
of the sequence therefore equaled the 
time required to transfer a known 
amount of data on the bus. 

The assembler test used Microsoft 
MASM 4.0 to assemble the VDISK de¬ 
vice driver supplied with DOS 3.2. 

(The VDISK.LST file was converted into 
source form with a BASIC program 
presented in “Same Language, New 
Architecture”, Ted Mirecki, October 
1985, p. 48.) To avoid dependencies on 
disk performance, the assembler, 
source file, and object file output were 
all on a RAMdisk in expanded memory. 

In the spreadsheet test Lotus 1-2-3 
calculated a loan repayment table for 
80 different interest rates and 30 terms, 
using the Data Table 2 command. 

A test was borrowed from PC Tech 
Journal's standard application for test¬ 
ing data managers (see “Evaluating 


Data Managers as Development Tools,” 
Julie Anderson, August 1985, p. 46). It 
involved using dBASE to sort an author 
file containing 900 records of 353 bytes 
each; the sort was done on three fields 
(ZIP, LAST_NAME, FIRST__NAME) total¬ 
ing 35 bytes. The input and output files 
were on hard disk, so this test mea¬ 
sured the performance of the disk as 
well as the processor. 

The word processor test used 
Microsoft Word tq repaginate a 19-page, 
57KB document. The document and 
the word processor’s scratch files re¬ 
sided on hard disk. This was the only 
test timed with a stopwatch; all others 
used the system timer. 

Table 4 lists the timings for all of 
these performance tests, with compari¬ 
sons to both an XT and an AT. In gen¬ 
eral, the results bear out IBM’s claim 
that the Model 30 is about twice as fast 
as an XT. The hard disk, although not 
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Microsoft 

QuickBASIC 3.0’s 
speed was verified by 
an indisputably 
independent test. 


M»W*UUw. -..*pn Cc • 


BASIC Benchmarks Comparison 


Sieve: 

•25 Iterations/1,899 Primes 
Graphic: (Screen Mode 8-EGA) 
•Draw 500 Circles 
•Draw 3,200 Circles 
•Draw 5,000 Boxes 

• Draw 3,200 Vertical Lines 

•F%» 2 ° n,a,L - S 

Math: 

• Integer Math 

;5°?“ h9 Poi"'. angle Precision 
. S nnlt a D d 9° sin es (7.200) 

• Single Precision EXP 

Matrix Operations: 

• Borland’s Test 

• Microsoft’s Test 
•Bubble Sort (1,000 Integers) 

File I/O: 


:& ,i ^c ,records) 

Text I/O: 

•ic“r M or, 0 /do 0 o TO ch charac,efs) 

•Screen &!$$£!£% 


In the May 5, 

1987 issue of 
PC WEEK, 
some interest¬ 
ing benchmarks were published. We 
won virtually all the tests, but one test 
in particular caught our attention: the 
competitor’s. Now even they have to 
agree we’re faster. 

Microsoft® QuickBASIC 3.0 gives 
you the fastest execution speed. It also 
lets you write code faster. That’s be¬ 
cause you pick up speed working in an 
integrated programming environment 
which includes our unique integrated 
debugger. 


Turbo BASIC 

3.241 


5.328 

11.422 

10.598 

9.391 

15.766 

7.689 


4.284 

8.184 

15.599 

13.731 


0.714 

34.328 

2.856 


QuickBASIC 3.0 

3.023 


4.729 

5.051 

5.988 

4.949 

5.551 

6.431 


4.230 

1.805 

4.887 

3.742 


0.055 

4.781 

2.477 


21.696 

52.234 


0.934 

9.447 

4.339 


7.531 

51.078 


1.750 

9.008 

4.070 


With our 
debugger, you can 
view source code 
and program out¬ 
put simultaneously. And you can see 
the contents of variables while your 
program is running. Even set dynamic 
breakpoints. 

Get your hands on Microsoft Quick¬ 
BASIC 3.0. Right now, we’ll make it 
easy because we’re offering a $20.00 
rebate* Besides the rebate we’re also 
offering a 30 day money-back guaran¬ 
tee. So there’s no better time to do 
some independent mm . 
testing of your own. IrllCfOSOft 


For a reprint of the article, just give us a call at (800) 426-9400. Benchmarks reprinted with permission of PC Week. 

Microsoft and the Microsoft logo are registered trademarks of Microsoft Corporation. * See specially marked packages for details. 
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intrinsically faster than the one in the 
XT, is matched to the faster processor 
by a lower interleave factor: 3 instead 
of 6 on the XT. 

MANUAL DEPARTURE 

The only documentation packed with 
the Model 30 is a 70-page Guide to 
Operations that describes the unpack¬ 
ing and set-up of the system. It is simi¬ 
lar to the manuals supplied with previ¬ 
ous models. One minor inconvenience 
is the fact that the booklet is not hole- 
punched, so it cannot be placed in a 
binder along with the instruction pam¬ 
phlets that come with each option 
board. As with recent XT and AT mod¬ 
els, the BASIC manual is not supplied 
with the system unit and must be pur¬ 
chased at added cost. 

The Technical Reference manual, 
available for $75, is a departure from 
previous manuals of this type. It con¬ 
tains no BIOS listings or logic dia¬ 
grams, but timing diagrams for the bus 
have been added. Although maintaining 
the concept of open architecture in the 
PS/2 line, IBM is giving minimum aid 
to manufacturers of compatibles. 

The contents of the manual indi¬ 
cate that it is undergoing a transition. 
Certain sections are carried over from 
Technical Reference manuals for previ¬ 


ous models, but lack information spe¬ 
cific to the Model 30. For example, the 
description of hardware interrupt shar¬ 
ing is copied verbatim from the AT 
Technical Reference , but no documenta¬ 
tion is included for the commands rec¬ 
ognized by the interrupt controller. Al¬ 
though previous manuals did not cover 
the controller, they at least specified 
the type (one or two Intel 8259 chips), 
so full documentation could be ob¬ 
tained from Intel. In the Model 30, 
however, the functions of the control¬ 
ler are implemented in custom silicon. 

The BIOS section of the Technical 
Reference contains no listings, only the 
interface specifications. In this regard, 
the Model 30 Technical Reference is 
more complete than those for the 
other PS/2 models, which contain no 
BIOS information whatsoever. The 
BIOS for these models is covered in a 
separate $75 manual, the BIOS Inter¬ 
face Technical Reference, which con¬ 
tains BIOS information for all IBM 
desktop models from the original PC, 
including the Model 30. 

PUTTING IT IN PERSPECTIVE 

When viewed from the proper perspec¬ 
tive—that is, as an XT replacement 
rather than as a full-fledged member of 
the PS/2 family—the Model 30 is quite 


IS YOUR HARD DISK 

FULL? 


You thought you would 
never run out of space on 
your hard disk, but they 
fill up quickly. And once 
your drive has reached its 
limit, what do you do? Buy 
an identical drive of the 
same capacity? Hopefully 
you’ll have room in your computer for an 
additional drive. If not, do you buy a new 
drive of greater capacity to replace your old 
one? Hopefully you’ll get a reliable, trouble- 
free hard disk. 


With a PERSTOR 200 Se¬ 
ries Controller you can 
solve today’s and tomor¬ 
row’s hard disk storage 
problems. PERSTOR 200 
Series Controllers use 
ARLL technology to 
DOUBLE the capacity of 
MFM and RLL drives, so whether you have an 
older drive or you are planning to purchase 
your first hard disk, you’ll get the perfor¬ 
mance and capacity that you need. For fur¬ 
ther information write or call (602) 991-5451. 



PERSTO R- 

Sensible solutions for your hard disk problems. 


Perstor Systems, Inc. 

7825 East Redfield Road 
Scottsdale, Arizona 85260 
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impressive and should earn a place in 
today’s market. 

If the machine is not a clearcut 
PS/2, how does it fit into IBM’s product 
line? The target markets for an entry- 
level machine such as this are small 
businesses with modest requirements 
and budgets; larger businesses that 
want to supplement more powerful 
desktop systems with a low-end ma¬ 
chine for applications that do not put 
great processing demands on a system; 
education; and home use. 

The Model 30 is well suited for 
two of these markets. In education and 
in small businesses—or in any situa¬ 
tion in which the computer is used in 
stand-alone mode and does not need 
to interface with more powerful sys¬ 
tems, the Model 30 certainly fits the 
bill. As a support machine, however, 
either at work or at home (where com¬ 
puters are increasingly used for work 
brought home from the office), the 
Model 30 falls short on two counts. 

First, it is unable to migrate to a pro- 
tected-mode operating system, and sec¬ 
ond, it has incompatible recording 
media (while this can be overcome, it 
is nonetheless an inconvenience). 

In the areas of video capabilities 
and price, the Model 30 also comes up 
wanting. The best that the MCGA is 
capable of (320-by-200 resolution and 
256 colors) is adequate for the applica¬ 
tions that might be run on a machine 
of this type, but these capabilities are 
unique to this model. It is therefore 
unlikely that many applications will be 
written specifically for this narrow mar¬ 
ket, just as few were tailored to the 
unique capabilities of the PC/r. Stan¬ 
dard applications treat the MCGA as a 
CGA, and that is simply insufficient. 

VGA capabilities can be added by in¬ 
stalling the PS/2 Display Adapter, but 
that increases the already substantial 
cost of the Model 30. 

In a minimal practical configura¬ 
tion, with hard disk and monochrome 
monitor, the Model 30 lists for $2,545. 
Although this is less than the list price 
of a similarly equipped XT, it is more 
than twice the street price of a com¬ 
patible machine. 

Given its features, quality, and 
brand name, the Model 30 could easily 
become a viable alternative to the 
XT—perhaps with a price cut and 
some aggressive discounting. On the 
expectation that DOS 3.3 will remain in 
use for the foreseeable future, XT-class 
machines are likely to have a long and 
useful life, and the Model 30 can play a 
significant role in markets that value 

rTmuniiii 


quality over price. 
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If you’re having trouble 
drawing conclusions on 
today’s systems issues, 
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The PC Tech Journal Systems Forum In 
San Diego: a meeting of the minds you 
won’t want to miss. Recent changes in 
the computer industry raise pressing ques¬ 
tions for all of us. But at PC TECH JOURNAL, 
we’re not making a big issue out of it. We’re 
making it an event. Join us in September, and 
get confusion over new standards out of 
your system. 

Give the vendors a piece of your mind. 

The Systems Forum isn’t just another shut- 
up-and-listen lecture series. Our unique 
format brings vendors and users together for 
fast-paced panel discussions and audience 
question-and-answer sessions. We’ll give 
you the opportunity to speak out on issues 
that concern you, and tell top systems gurus 
your opinion of industry changes. By 
maximizing the dialogue among different 
groups, we’ll wipe out boundaries that tradi¬ 
tionally separate vendor, reseller, and end 
user companies. And we’ll put our heads 
together to tackle tough systems questions. 

The conference that pays off. Some 
lecture series leave you with little more than 
a few tacky souvenirs. But the PC Tech 
Systems Forum gives you the answers you 
need to make sound, money-savingdecisions 
on today’s complex issues. You’ll come away 
with solutions that work. Solutions that will 
make you a valuable asset to your company 
for years to come. 

Learn from experience. A brief glance at 
our guest list should convince you that this 
is one conference you must attend. Our 
panelists include movers-and-shakers from 
both the vendor and user communities, with 
years of technical and business experience. 
You’ll hear from people who know the whys 
and wherefores of recent industry develop¬ 
ments. You’ll also be able to draw on the 
knowledge of the audience—your fellow 
systems professionals—who have years of 
experience in systems integration and 
implementation. 

The 10 hottest systems issues, brought 
to you live. Panelists will go beyond the 
theoretical to dig into the realities of systems 
implementation. Discussions will cover 
crucial issues like the short- and long-term 
ramifications of the IBM PS/2, the resurgence 
of the Macintosh alternative standard, the 
future of OS/2, the linking of unlike 


machines, and optimizing LAN performance, 
to name a few. Other issues to be examined 
are building expert systems, alternatives to 
DOS, applications development, and turning 
data management software into production 
applications. 

Our active, participation-oriented format 
ensures that you’ll always get a second opin¬ 
ion. And you’ll leave well-versed on practical 
systems solutions, as well as strategies for 
their implementation in your company. 

A discussion among piers. At PC TECH 
JOURNAL, we believe that finding solutions 
should be a rejuvenating experience. Upon 
arrival, you’ll find we’ve chosen top-notch 
facilities and a spectacular ocean-side setting. 
We’ve also limited attendance to 500, so 
individual seminars can facilitate more per¬ 
sonal interaction. And the beautiful San Diego 
Harbor Island provides plenty of diversions for 
time-outs from the Systems Forum’s more 
intellectual pursuits. 

Prices fall before September. Register 
before July 31, and receive a $100 discount 
on the registration fee of $495. Ask for our 
special PC TECH JOURNAL room rates at 
the Sheraton Harbor Island, and plan for a 
lot of food, fun and fireworks (intellectual, 
of course). 

Be there and square off on crucial 
systems issues. Put a pencil to a registration 
form today, and take an important step toward 
drawing your own conclusions on today’s 
systems issues. 

PC Tfech Journal 
Systems Forum Agenda. 

1. PS/2: Rebirth of the IBM Standard. 

This timely discussion will tackle systems 
integretation issues surrounding IBM’s PS/2, 
including the new microchannel bus, 3W 
diskette, graphics standard and communica¬ 
tions capabilities. 

2. The Rise of The Macintosh Standard. 

The resurgence of an alternative standard: Learn 
about the Mac’s 32-bit architecture, open de¬ 
sign, windowing, and inherent friendliness—as 
well as its future in the corporate world. 

3. Implications of OS/2: Operating 
System of the 1990s? The pros and cons 
of the new IBM operating system will be re¬ 
viewed, including insight on its speed, multi¬ 
tasking abilities and compatibility box. 


4. Waiting for OS/2: Alternative 
Operating Systems. A new generation of 
multitasking/ multiuser operating systems is 
arriving for the PC. OS/2 is announced but 
undelivered. It’s appropriate to examine alterna¬ 
tives such as UNIX, DESQVIEW, PC-MOS and 
others. Learn more about standards, options 
and implications at this panel discussion. 

5. Applications Development. Beyond 3rd 
Generation towards AL Learn how different the 
new object-oriented/AI languages are from 
COBOL, FORTRAN, C, BASIC, etc., and how 
user companies are building Al/expert systems. 

6. Developing Applications in a 
Multiuser/ Multivendor Environment: 
When more than one type and size of machine 
are in the picture, optimizing performance is 
tricky. Put the pieces together at this timely 
discussion. 

7. Optimizing LAN Performance. Careful 
LAN selection and implementation is the name 
of the game in networking. This highly rele¬ 
vant session will help you fine-tune your LAN 
smarts. 

8. Linking Unlike Machines. IBM has 

some planned solutions, but what are users 
and vendors doing right now about connecting 
diverse systems? Find out by attending. 

9. Database Management on LANs. 
Although a major theoretical benefit of local 
area networks is the use of shared databases, 
lots of real world obstacles stand in the way. 
Find what you need to know about the prob¬ 
lems and the solutions to LAN-based data 
management. 

10. The Desktop-based DBMS as a Pro¬ 
duction Database. Most PC-based data man¬ 
agement software is used primarily as a deci¬ 
sion-support tool. But the best of the database 
management products offer multiuser, trans¬ 
action processing capabilities. Learn which 
products deliver in this discussion. 

PC Tech Journal Systems Forum, 

Sept. 23-25, write or call 1-301-740-8300. 
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Models 50 and 60 are the middle Mings in the PS/2 
family. In terms of capability andperformance, these 
80286-based machines are new-generation ATs. 


JIM SHIELDS 


N ew generation or not, some will 
say, an 80286 running at 10 MHz 
is still an 80286. Indisputable as 
that is, identifying the IBM Personal 
System/2 Model 50 and Model 60 as 
new-generation PC/ATs does not dimin¬ 
ish their flexibility, reliability, and per¬ 
formance. Indeed, these two models in 
the PS/2 line improve handsomely on 
the tradition established by the AT. 

In the most obvious realignment, 
AT-level proficiency can now be had in 
two distinct configurations. The desktop 
Model 50 offers minimal mass storage 
and expandability, but it will serve well 
as a medium-performance, personal 
productivity workstation, particularly in 
a networked environment. The Model 
60, a larger, floor-standing unit, deliv¬ 
ers mass storage, memory, and device 
expansion capability suitable for em¬ 
ployment as a network server or small 
multiuser host system. Although they 
share many capabilities, the achieve¬ 
ment in these machines lies in their 
tailoring to different situations. 

Common to both is the 10-MHz 
80286 and the 10-MHz, 16-bit imple¬ 
mentation of the new Micro Channel 
bus architecture. The 80286 of the AT 
Model 339 runs at 8 MHz. An optional 
80287 math coprocessor also runs at 10 


MHz, compared iviii S33 MHz on the 
Model 339. Thus, floating-point inten¬ 
sive operations will execute signifi¬ 
cantly faster on the PS/2 machines. As 
might be expected, these AT descen¬ 
dants provide 16MB of memory ad¬ 
dress space (although neither supports 
that much memory using current mem¬ 
ory expansion options), ah eight-chan¬ 
nel DMA (direct memory access) con¬ 
troller, 16-level interrupt system, system 
clock, realtime clock with CMOS RAM 
and battery backup, and audio subsys¬ 
tem with speaker. . : ' ! 

Both models come standard with 
1MB of memory installed on the system 
board, 384KB of which is configured as 
attended memory b^^Shing at address 
100000H (1MB). Uke Mother mem- 
bers of the PS/2 family, these machines 
feature the IBM enhanced keyboard— 
the same keyboard available with late- 
model ATs and XTs. The only differ¬ 
ence is the connector cord, which uses 
a 6-pin miniature DIN connector on 
the PS/2 system unit end; An identical 
connector comes standard on the sys¬ 
tem board for the-connection of an 
IBM mouse or other “pointing device.'’ 
The two system-board connectors use 
the same voltages and signals Key 
locks are provided on both machines, 


but they secure only the machine cov¬ 
ers and do not disable the keyboards 
(as the key lock does on an AT), key¬ 
board security is provided via a pass¬ 
word scheme (described below). 

Each system board provides one 
parallel and one serial port. Each port 
uses standard 25-pin D-shell connec¬ 
tors; the connector for the parallel port 
.is male, the connector for the serial 
port is female. Using the 25pin con¬ 
nector instead of the less-common 
9-pin connector found on the AT is a 
beneficial side effect of these connec¬ 
tors having been mounted on the sys¬ 
tem board rather than the bracket of 
an expansion board (as on the AT). 

The new Video Graphics Array 
(VGA) subsystem is built into the sys¬ 
tem board of both machines. When 
used with the PS/2 family of analog 
color and monochrome displays, this 
subsystem supports several graphics 
modes (640 by 480 pixels in 2 and 16 
colors, 320 by 200 pixels in 256 colors) 
and high-resolution text modes (720 by 
400 pixels in monochrome and 16 col¬ 
ors), while maintaining compatibility 
with Color Graphics Adapter (CGA) 
and Enhanced Graphics Adapter (EGA) 
graphics and text modes. The VGA 
drives the video display through a 15- 
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INTRODUCING PS 2 


ORCHID’S 

RamQuest 50/60 

UTS YOU RUN 
BIG-TIME APPLICATIONS 
ON IBM’S PS/2. 

If you try to use an IBM Personal 
System/2 for serious computing, you’ll 
be disappointed. Because its 1 Mega¬ 
byte of RAM is only a fraction of what 
you really need. 

But now, Orchid’s RamQuest 50/60™ 
fills that need. It lets you use all 
the high-performance programs you 
already know how to run. Without 
learning new software. 

THE RAMIFICATIONS 
OF 2 MEGABYTES. 

RamQuest 50/60 adds 2 Megabytes 
of RAM to your PS/2 —and gives you a 
clear growth path for future expansion. 
So now you can conduct larger Sym¬ 
phonies. Or break out of small Frame¬ 
works. And run 1-2-3 as though it 
were ONE-TWO-THREE. 

PLUS FASTER EMS MEMORY. 

RamQuest 50/60 conforms to both 
the extended memory and Lotus®/ 
Intel/Microsoft® Expanded Memory 
Specifications—letting you access as 
much memory as your system allows. 


of personal computers. And you can 
get it without having to wait. 

Orchid has been designing high- 
quality PC enhancements for years, 
including several generations of mem¬ 
ory cards. So you can be sure the 
RamQuest 50/60 uses proven technology. 

Which explains why we continue 
to be a leading supplier of add-on solu¬ 
tions for personal computers. For details 
on our full line of memory, accelerator, 
graphics and network cards, contact 
your local dealer or Orchid Technology, 
45365 Northport Loop West, FYemont, 
CA 94538; (415) 683-0300; 

TLX 709289. 


ALL THIS, AND 

PRODUCTIVITY TOOLS TOO. 

RamQuest 50/60 features 
tivity tools that can boost the 
of your PS/2 dramatically. These 
include RAM Disk, Print Spooling and 
Disk Caching software—utilities that 
free up your computer. So you can keep 
on working while they handle slow 
devices like disks and printers. 

THE FIRST PS/2 MEMORY CARD, 
AVAILABLE TODAY. 

Orchid’s RamQuest 50/60 is the 
first card from a leading supplier to add 
this much power to IBM’s new series 


50/60 

CARD FOR 
IBM PS/2 MODEL 50/60 


at PC EXPO Sept. 1-3, 
Booth #961. 


ORCHID 


And since our EMS is hardware- 
implemented, you can address huge 
memory workspaces, and run programs 
faster. 


RamQuest 50/60 special features 

TVpe: 

IBM PS/2 Model 50/60-compatible 
memory card 

Capacity: 

2 Megabytes of RAM 

Standards: 

EMS and Extended Memory 
standards 

Productivity 

Tools: 

RAM Disk, Disk Caching, 

Print Spooling 

Software: 

Compatibility: 

Lotus 1-2-3 V2.0; Symphony VI. 1; 
Microsoft Windows; Framework II 
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MODELS 50 AND 60 

pin D-Shell connector mounted on the 
system board. The VGA automatically 
detects and drives any PS/2 display. 
Neither the connector nor the control¬ 
ler is compatible with the IBM Mono¬ 
chrome, Color, Enhanced Color, or 
Professional Graphics Displays available 
for the IBM PC family. 

Perhaps most significantly, these 
machines feature the 16-bit architecture 
of IBM’s Micro Channel. Designed to 
support multitasking operating systems, 
it is not compatible with the bus archi¬ 
tecture used in the IBM PC family and 
the PS/2 Model 30. Micro Channel pro¬ 
vides three types of connectors: 16-bit, 
16-bit with auxiliary video extension, 
and 32-bit. Models 30 and 60 each use 
multiple 16-bit connectors (three on 
the 50 and seven on the 60) and one 
16-bit slot with auxiliary video exten¬ 
sion. The 32-bit connectors are avail¬ 
able only on the Model 80. Micro 
Channel connectors are designed to 
require less force to insert adapter 
boards and to minimize current loop 
electromagnetic interference (EMI). 
They accept only expansion boards 
designed specifically to use the Micro 
Channel, as generally indicated by a 
suffix of /A in the board’s name. Such 
boards differ physically and electrically 
from—and may not be interchanged 
with—PC or Model 30 adapter boards. 

Hard disks are, of course, standard 
equipment in both machines: the 
Model 50 comes with a 20MB unit, the 
Model 60 with either a 44MB or 70MB 
unit. Like the Model 80, Models 50 and 
60 each come with one 1.44MB 3.5- 
inch diskette drive and the option to 
add a second. These drives also can 
read and write diskettes in a 720KB 
mode that is compatible with the mode 
used by the drives on the Model 30, 
the IBM PC Convertible, and several 
other portable and desktop microcom¬ 
puters. The controller for these drives 
is integrated onto the system board. 

IBM’s endeavor is made complete 
by a new exterior. Models 50 and 60 
have a sleek look that the AT can only 
wish for. The single external likeness 
to the AT is the aforementioned key¬ 
board—a modernized version of the 
original 84-key AT keyboard. Like the 
desktop and floor-standing versions of 
the IBM RT PC, PS/2 Models 50 and 60 
are the same machine, dressed up for 
different occasions. 

A SMALLER AT 

With dimensions of 14.1 inches wide 
by 16.5 inches deep by 5.5 inches high 
and a weight of 21 pounds, the Model 
50 system unit is smaller—and consid¬ 


erably lighter—than the AT, which 
measures 21.25 by 17.28 by 6.38 inches 
and weighs in at 43 pounds. Indeed, 
the 50 system unit looks rather narrow 
sitting behind its keyboard (see photo 
on page 110). The Model 50 also gen¬ 
erates considerably less heat (494 
BTU/hour versus 1,229 BTU/hour) and 
is noticeably quieter than the AT. 

In a break from the past, IBM 
placed the power switch on the right 
front of the system unit—-convenient, 
yet adequately recessed to prevent acci¬ 
dental operation. Nearby green and yel¬ 
low LEDs (light emitting diodes) indi¬ 
cate power-on and hard-disk activity, 
respectively. The standard 1.44MB 3.5- 
inch diskette drive is located on the 
left front, with either a second 1.44MB 
drive or a matching cover plate to its 
right. The blue eject button on the 
drive is marked 1.44 to distinguish it 
from the Model 30’s 720KB drive. 

The key lock for the cover is lo¬ 
cated on the rear of the unit rather 
than the front (photo 1). The system 
power connector is located on the left 
rear; however, an auxiliary power out¬ 


let is not provided as it is with the AT. 
The keyboard, mouse, parallel inter¬ 
face, serial interface, and video display 
connectors are to the right of the 
power connector. Covers for the Model 
50’s three available Micro Channel ex¬ 
pansion slots are located on the right 
rear of the system unit. These covers/ 
end brackets are isolated from the 
adapter boards to which they are at¬ 
tached and the system ground, so that 
they act as a shield against electrical 
emissions. In keeping with one unfor¬ 
tunate IBM PC tradition, a system reset 
switch is not provided. 

Removing the system unit cover is 
a simple matter of disengaging the key 
lock, loosening the two knurled-head 
screws on the top rear of the unit, 
pulling the cover forward slightly, then 
lifting it up. These screws and similar 
screws securing the Micro Channel 
expansion slot covers are slotted and 
can be loosened by hand or with a 
flat-blade screwdriver. 

Inside, the Model 50 is somewhat 
like a split-level house, with the mass- 
storage devices on the upper level, the 


PS/2 MODEL 50 AND MODEL 60 VITAL STATISTICS 


Model 8550-021: *3,595 

10-MHz Intel 80286 microprocessor 

1MB system RAM 

Realtime clock 

Video Graphics Array 

Parallel printer interface 

Serial interface 

Mouse interface 

1.44MB, 3.5-inch diskette drive 

20MB hard disk 

101-key keyboard 

Memory capacity 

1MB expandable to 7MB using 

offered memory options 

Expansion slots 
16-bit Micro Channel: 4 

Available slots 

16-bit Micro Channel: 3 

Options available 

Any of the PS/2 monitors 
.5MB/2MB Memory Board: $549 
512KB Memory Expansion Kit: $165 
2MB Expanded Memory 
Adapter/A: $1,045 
10-MHz 80287: $525 
Multi-Protocol Adapter/A: $295 
Dual Async Adapter/A: $210 
300/1200-bps Internal 
Modem/A: $395 


PS/2 Mouse: $95 

Second 1.44MB Diskette Drive: $245 
5.25-inch External Diskette 
Drive: $335 

5.25-inch External Diskette Drive 
Adapter/A: $60 

Model 8560-041: $5,295 

All standard features of Model 50, 
except that Model 8560-041 has a 
44MB hard disk instead of a 20MB, 
four additional Micro Channel con¬ 
nectors, memory expandability to 
15MB using memory options, and an 
additional 2KB CMOS RAM. 

Model 8560-071: $6,295 

All standard features of the 8560-041, 
except that Model 8560-071 has a 
70MB hard disk instead of a 44MB. 

Expansion slots 
16-bit Micro Channel: 8 

Available slots 
16-bit Micro Channel: 7 

Options available 

All options available with the Model 
50, plus 

44MB hard disk: $1,395 
70MB hard disk: $2,395 
115MB hard disk: $3,495 


AUGUST 1987 


113 











MODELS 50 AND 60 



PHOTO 1 : Rear of Model 50 System, Unit 


PHOTO 2 : Model 50 Front Minus Coi vr 


Connectors for the keyboard, mouse, parallel interface, se¬ 
rial interface, and video display are seen to the right of the 
power connector (it has no auxiliary outlet). 


The Model 50’s, mass-storage devices sit at the right on the 
upper level, the system board on the lower level, and the 
Micro Channel adapters span the two on the left. 


PHOTO 3: Inside the Model 50 System Unit 



COOLING FAN 


MICRO CHANNEL 
CONNECTORS 


20MB HARD DISK 


HARD-DISK 

CONTROLLER 


POWER SUPPLY 


1.44MB 

DISKETTE 

DRIVE 


SECOND DISKETTE 
DRIVE BAY 


BATTERY AND 
SPEAKER MODULE 


Perhaps the most interesting aspect of the interior is that all system components, from the power supply to the system board 
to the speaker/battery module connect without cables. The dotted outline indicates the location of the system board. 
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system board on the lower level, and 
the Micro Channel adapters spanning 
the two on the left side (see photos 2 
and 3). In a marked departure from 
the construction of the AT, the system 
case, except for the top and sides of 
the removable cover, is made of a 
composite plastic material. 

The speaker and battery assembly 
is mounted in the front of the unit to 
the left of the 1.44MB diskette drive. 
The open bay to the right of the dis¬ 
kette drive is available for another 
drive or the adapter assembly to con¬ 
nect the Model 4869 external 5.25-inch 
360KB external diskette drive. 

Perhaps the most interesting aspect 
of the interior of the Model 50 system 


unit is the absence of cables. All system 
components, from the power supply, to 
the system board (photo 4), to the 
speaker/battery module, connect with¬ 
out cables. The only screws are three 
(6-mm, slotted, hexagonal) that secure 
the power supply to the case and six 
that hold down the system board. The 
94-watt power supply is a long, narrow 
element mounted on the right side of 
the unit. It can operate with two ranges 
of input power and automatically se¬ 
lects the appropriate range; the ranges 
are 90 to 137 and 180 to 265 volts, at 
any frequency between 47 and 63 Hz. 

The cooling fan and 3.5-inch hard¬ 
disk drive are located to the left of the 
power supply. The disk drive connects 


directly to its controller, which is 
plugged into a dedicated Micro Chan¬ 
nel slot in the system board. The blue 
plastic tabs on each end of the hard¬ 
disk adapter can be seen to the left of 
the disk drive at the rear and near the 
center of the system unit. These tabs 
make insertion and removal of Micro 
Channel boards easy on the fingers. 

The Model 50’s three available 
Micro Channel connectors are to the 
left of the hard-disk adapter. Micro 
Channel adapters are secured in the 
rear by a knurled-head screw on the 
outside of the system unit and in the 
front by a plastic card guide inside the 
system unit. The card guides are some¬ 
what wider than Micro Channel boards 





VIDEO, 

SERIAL PORT, 
PARALLEL PORT, 
MOUSE, AND 
KEYBOARD 
CONNECTORS 


MICRO CHANNEL 
CONNECTORS 


POWER 

CONNECTOR 




DISKETTE 

CONTROLLER 


RAM MODULES 


80287 SOCKET 


80286 


PHOTO 4: Model 50 System Board 
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The system board contains integrated keyboard, mouse (“pointing device”), parallel, and serial ports, as well as integrated 
video display and diskette controllers. Surface-mounted components are used extensively, along with IBM custom VLSI chips. 
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PHOTO 5 ’ Model 50 Hard-disk. Adapter 


the system speaker. Removing a dis¬ 
kette drive is a simple task of lifting a 
tab underneath its front and pulling the 
drive forward to disconnect it from the 
intermediary board that connects it to 
the system board. The hard disk is 
removed by depressing two plastic tabs 
to the right of the power supply and 
sliding the drive to the right to discon¬ 
nect it from its controller. 

At this point, full access to the sys¬ 
tem board can be had by removing the 
hard-disk controller and any other 
boards, then loosening the pop-up con¬ 
nectors that secure several system com¬ 
ponents. These include the system fan, 
the mass storage devices, the battery 
and speaker assembly, and the compos¬ 
ite plastic subchassis that supports 
them. The system board can be ex¬ 
tracted after three interior and three 
exterior screws are removed; this can 
be performed without removing the 
power supply because the system 
board does not extend under it. In 
keeping with the cableless interior of 
the system unit, the system board re¬ 
ceives power directly from a connector 
built into the side of the power supply. 

On the system board, the socket- 
mounted 80286 is neighbor to another 
socket for an 80287. The Model 50’s 
128KB of ROM is contained in four 
modules at front center. The connector 
for the diskette drives is located behind 
the ROM modules, and the integrated 
diskette controller is located to its 
right. The system RAM is located to the 
right of the diskette controller connec¬ 
tor. It is composed of two single in-line 
memory modules (SIMMs), each of 
which provides 512KB of parity- 
checked memory (see photo 6). The 
RAM operates with one wait state, and 
memory refresh occurs every 15 micro¬ 
seconds. The SIMMs can be removed 
by carefully spreading their retaining 
brackets, then rotating the top of the 
SIMM away from the power supply. 

The large metal-covered device 
near the back of the system unit is the 
VGA. Behind it are the system’s video, 
serial, parallel, pointing device, and 
keyboard connectors; the pointing de¬ 
vice and keyboard ports are fuse- 
protected. To the left center are the 
system’s 14.3818-MHz, 32-MHz, and 40- 
MHz timing crystals. Behind the crystals 
are the system’s four 16-bit Micro 
Channel connectors. The rightmost 
connector is reserved for the hard-disk 
controller, the next is a 16-bit slot with 
auxiliary video extension that permits 
access to the system video output port, 
and the other two are regular 16-bit 
Micro Channel connectors. 


to enable boards to be installed easier. 
The wide tabs on the front end of 
adapters provide for adequate spacing 
between adjacent boards; however, the 
leftmost board may wobble a bit. 

The hard-disk adapter board fea¬ 
tures surface-mount technology, IBM 
VLSI circuitry, and one potted device 
covered with a ceramic shield (see 
photo 5). It does not have a metal 


mounting bracket as do other Micro 
Channel adapters; it is secured in the 
rear by a card guide built into the 
composite plastic subchassis. 

Major components are held in 
place by built-in tabs and slots and 
white plastic pop-up connectors like 
the ones to the left of the power sup¬ 
ply. The tool supplied for loosening 
the pop-up connectors is stored under 


MODELS 50 AND 60 


This board comes with a minimum 512KB of parity-checked RAM; it can hold a 
maximum 2MB. It is populated using 256KB SIMMs that are interchangeable with 
those used on the Model 60 system board (but different from those in photo 6). 


The hard-disk controller board features surface-mount technology, IBM VLSI 
circuitry, and one potted device that is covered with a ceramic shield. 


System board RAM on the Model 50 consists of two 512KB SIMMs (like the one 
shown at top); Model 60 system memory consists of four 256KB SIMMs (bottom). 


PHOTO 7: 80286Memory-expansion Board 


PHOTO 6: Models 50 and 60 SIMMs 


116 


PC TECHJOURNAL 


























Microtec quality and customer support have become the 
industry cross-development standard. What other 
company has the confidence to actually publish all fixes 
and ECOs for all products, for everyone to see? 
Whatever the host processor, whatever the target 
system, Microtec is committed to helping your 
software creation move from generation to 
generation, from technology to technology, 
forever. From pSOS to VRTX to MS-DOS to 
UNIX to VMS. From assembler to Pascal to 
C to Fortran. From Motorola to Intel to 
Hitachi to Zilog. From IBM to DEC to 
HP to Apollo to Sun. From 
crossassemblers to crosscompilers. 
From source debuggers running on 
hosts that are simulating target 
systems to the advanced in- 
circuit emulators from HP, 
TEK, Atron, Applied, Sophia, 
■1 ^^m m ZAX and Taiwan’s Microtek. 

FOR fvlORE TARGETS There’reonly two phone 

■ MWWU IftaV ™ ■ W numbers you’ll ever need. 

^ __ Microtec’s is 800-551-5554 

SO YOUR CREATION "SX 

MICROTEC * 


MICROTEC 
CROSS- 
COMPILERS 
DEBUGGERS 
ASSEMBLERS 
ON MORE HOSTS 


CAN LIVE FOREVER 


m RESEARCH 


3930 Freedom Circle • Santa Clara, CA 95054 • 800-551-5554 or 408-733-2919 in California 


© 1987 Microtec. Microtec is a registered trademark of Microtec Research, Inc. The other companies mentioned own numerous registered trademarks. TRBA 
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UnleashThe Most Powerful 
Development Tbols 

OnThe Planet DOS. 



UNIFY DBMS/DOS.The UNIX Worid Leader 
Brings ANewDimensionTb DOS Application Development 


What happens as the DOS world expands? As a 
new generation of hardware takes over? As networking 
becomes more important? The potential is enormous. 
But until now, the tools to achieve it have been limited. 

Now a leader from another world unleashes that 
potential: UNIFY® DBMS. The leading relational 
DBMS in the UNIX™ world. And now, the most 
advanced set of application development tools in the 
DOS world. 

With UNIFY DBMS, DOS developers have new 
power to build more sophisticated applications than ever 
before possible. 

The power to write high performance “C” 
programs that will access the data base, using 
Unify’s Direct Host Language Interface. 

The power of an industry standard 
query language—SQL. 

The power of unmatched speed in pro¬ 
duction applications. Only UNIFY DBMS is 
specifically engineered for transaction through¬ 
put. With unique performance features like 
PathFinder™ Architecture multiple access meth¬ 
ods, for the fastest possible data base access. 
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The power of comprehensive pro¬ 
gram development and screen man¬ 
agement tools. Plus a state- 
of-the-art fourth generation 
report-writer. ' 

What’s more, with UNIFY 
DBMS, the potential of networked _ ... 

applications becomes a reality. Unlike 
DBMS systems which were originally 
single-user (and which have a long stretch 
to accommodate more users), UNIFY DBMS 
is a proven multi-user system. 

And because UNIFY DBMS/DOS is 
the best of two worlds, it offers you the most 
powerful benefit of all: DBMS applications that 
can grow as your needs grow. From single user 
DOS. To networked DOS. To multi-user UNIX. 
All without changing your applications. 

Call the Unify Information Hotline 
for our free booklet: The New DOS World. 
(503) 635-7777 


uniFy 

CORPORATION 

3870 Rosin Street 
Sacramento, CA 95834 


© 1986 Unify Corporation. UNIX™ is a trademark of AT&T Bell Laboratories. 




MODELS 50 AND 60 

The 80286 memory-expansion 
board can be installed in a Micro Chan¬ 
nel slot to expand system RAM (see 
photo 7). This board comes with a 
minimum of 512KB of parity-checked 
RAM; when fully populated, it holds 
2MB of RAM. The board uses 256KB 
SIMMs that are interchangeable with 
those used for system board memory 
on the Model 60—rather than the 
512KB SIMMs used on the Model 50 
system board (see photo 6). Because 
only three Micro Channel connectors 
are available on the Model 50, system 
RAM is limited to 7MB using IBM- 
supplied memory options. 

ATALLERAT 

The Model 60 system unit is larger 
than that of the AT. Its composite plas¬ 
tic case measures 23-5 inches high by 
19 inches deep by 6.5 inches wide, 
compared to the ATs 21.25 by 17.28 by 
6.38 inches. The system unit stands 
upright on the floor, fitting under a 
table or beside a desk, and is stabilized 
by two 12.5-inch metal feet that are ro¬ 
tated inward for shipment. 

At 41.8 pounds, this system unit 
weighs almost as much as the AT, and 
it generates slightly more heat—1,240 
BTU/hour compared to the ATs 1,229 
BTU/hour. But the noise level it pro¬ 
duces is the same as for the Model 50 
(46 dB average when operating, 40dB 
average when idle, as recorded at a 
distance of 1 meter). Because it is a 
floor model, and therefore out of the 
way, it seems much quieter than an AT. 

Another consequence of this floor 
placement is that the system unit no 
longer serves as a base for the system 
display. Users accustomed to the height 
of the AT display may find the Model 
60s monitor too low and opt for 
height-adjustable stands that likely will 
be available soon. 

The fold-down handle built into 
the top of the system case and the 
handholds built into its sides are most 


PHOTO 8: Rear of Model 60 



The keyboard, mouse, parallel inter¬ 
face, serial interface, and video dis¬ 
play connectors are mounted verti¬ 
cally beneath the power connector. 



• pc/F orms takes the hassle out 
of screen design, screen 
management, and input data 
validation. 

• Forms are created and maintain¬ 
ed using a form editor; loaded 
and processed at runtime via 
the PC/Forms run time library. 

• This Is not a code generator. 
There is no memory resident 
form manager. 

• Forms can be from 1 to 10 
screens In length. 

• Form dimensions are adjustable 
(for windowing). 

■£ . 

Form Editor Features 

• Full control over foreground & background video 
attributes 

• Access to the extended (graphics) character set. 

• Line and box drawing. 

• Define and modify field attributes: 

—Field Name —Field Order —Edit Mask 

-Default -Auto Tab -Must Respond 

-Numeric Test -Right Justify -Echo Data 

—Display Only —upper Case —Warning Only 

—Test Range —Data Type —Numeric Percision 

• Test form utility. 

• Generate program shell utility. 

• Field reorder utility. 

• Temporary exit to DOS. 

Run Time Library 

• Routines are color (CGA, EGA, VGA) / 
monochrome independent. 

• Forms are processed in dynamic memory. 

• User written validation routines can be linked 
to fields. 

• String, Byte, Integer, and Real data types sup¬ 
ported. 

• Full keyboard support. 

• Run time library source code includes: 

-load form! ) clear form buffed ) -get_field( ) 
-releaie_form( ) -put Tieldf T -get_form< ) 

-display - form( ) -put - form( ) -alteT field attritx ) 

-save context! ) -restore context! ) -getjfieldjittritx ) 

System Requirements for 
PC/Forms version 1.1 


helpful in maneuvering the apparatus. 
Although the system unit is a bit heavy 
to be carried far by the handle, it can 
be pulled across a carpet easily: it is 
not the immovable object that the 92- 
pound, floor-standing RT PC is. 

As on the Model 50, the power 
switch is prominent, with the same 
nearby LEDs indicating power-on and 
hard-disk activity. In keeping with the 
family, the unit’s serial number is dis¬ 
played on the front (below and to the 
right of the power switch) as well as 
on the back of the system case. This 
addition is particularly useful to organi¬ 
zations that deal with large amounts of 


equipment. The standard 1.44MB 3.5- 
inch diskette drive is located below the 
power switch, with either a second 
1.44MB diskette drive or a matching 
cover immediately beneath it. 

The system power connector is 
located on the top rear of the system 
unit (see photo 8). An auxiliary power 
outlet is not provided, as it is on the 
AT. The keyboard, mouse, parallel in¬ 
terface, serial interface, and video dis¬ 
play connectors are mounted vertically 
beneath the power connector. Covers 
for the Model 60s eight Micro Channel 
expansion slots are located below the 
interface connectors. 


• IBM PC/XT/AT/PS2 or compatible w/256k usuable 
memory 

• PC-DOS or MS-DOS version 2.0 or later. 

• TURBO Pascal version 3.0 or later. 


Coming soon 

• TURBO C and BASIC compatiability 

• MICROSOFT C, BASIC, and Pascal compatability. 


introductory price $79.95, 
Demo disk available 
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PHOTO 9: Inside the Model 60 System Unit 


The Model 60 was designed for expansion. It has space for primary and secondary 3 5- and 5.25-inch mass-storage devices and 
seven available Micro Channel connectors. The dotted outline indicates the location of the system board. 


Access to the system unit is ob¬ 
tained by removing the left side cover. 
This is accomplished by unlocking the 
key lock at the top, loosening its two 
large slotted retaining screws, and lift¬ 
ing the cover out and up. As this is a 
floor-standing, rather than a desktop 
unit, the drudgery of moving the dis¬ 
play is no longer a prerequisite to 
opening the system unit. In fact, if care 
is taken at installation to provide ade¬ 
quate clearance on the left side of the 
system unit, access for upgrades and 
maintenance is simple indeed. 

One look inside the system unit 
reveals that the Model 60 was designed 
with expansion in mind (see photo 9). 


The 207-watt power supply is mounted 
at the top of the case, secured by three 
6-mm, slotted, hexagonal-head screws. 

A plastic wire-tie is attached for use as 
a convenient handle when removing 
the power supply. The system cooling 
fan is located in the bottom of the 
power supply; the noise it generates is 
lessened by its blowing downward in¬ 
side the system unit, rather than out¬ 
ward as on the AT. The power supply 
operates with either 110- or 220-volt 
AC, and automatically selects the appro¬ 
priate input voltage range using the 
same criteria as the Model 50 power 
supply. A multiwire cable with a large 
15-pin connector furnishes power to 


the system board. Two disk drive 
power connectors are mounted in the 
bottom of the power supply. 

The system’s standard diskette 
drive is mounted in a 3.5-inch drive 
bay below the power supply. This bay 
and the one immediately beneath it 
house connectors that are joined to the 
system board (photo 10) by a ribbon 
cable. These connectors, which provide 
both power and signals for the diskette 
drives, are compatible with the connec¬ 
tors used on the Model 50; thus, dis¬ 
kette drives may be exchanged easily 
between the two. 

Drives are installed and removed 
in a procedure similar to that used on 
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PHOTO 10: Model 60 System Board 


The Model 60 system board is functionally the same as the Model 50, but with some enhancements. The most obvious is its 
four additional Micro Channel connectors. This machine’s system board RAM is made up of four 256KB SIMMs. 


the Model 50. The Model 60 diskette 
bays are accessed by removing the sys¬ 
tem unit front cover, which must be 
pulled out and up from the bottom. It 
is also necessary to take off the side 
cover so that the plastic release tab on 
the rear of the drive bay can be 
pressed while simultaneously lifting the 
tab under the front of the diskette 
drive and pulling. As on the Model 50, 
either a second 1.44MB drive or the 
adapter assembly used to connect the 
Model 4869 external diskette drive may 
be installed in the open 3.5-inch bay. 

Below the diskette drive bays is a 
frame for vertically mounting 5.25-inch 
mass-storage devices. Devices mounted 



PHOTO 11: Model 60 Hard-disk Adapter 


This adapter, which is provided standard on the Model 60 (8560-041), controls 
two 44MB hard-disk drives. The ESDI adapter that is provided standard on the 
Model 60 (8560-071), with a 70MB disk, also controls an IBM 115MB disk. 
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MODELS 50 AND 60 

in this frame are secured by a metal 
mechanism that is adjusted by turning 
two large blue knobs. This mechanism 
tightens against a device’s side-mounted 
rails to hold it securely. The reviewed 
PS/2 unit, a Model 8560-041, contained 
a 44MB hard disk manufactured by 
IBM. The Model 8560-071 comes stan¬ 
dard with a 70MB hard disk. The 041 
supports an additional 44MB drive, the 
071 an additional 70MB or 115MB 
drive. The reviewed machine uses an 
ST506 disk controller, also manufac¬ 
tured by IBM (see photo 11). The 071 


features an ESDI (enhanced small de¬ 
vice interface) disk adapter, which 
comes standard on the Model 80. 

The system speaker/battery assem¬ 
bly is located near the bottom front of 
the system unit, connected to the sys¬ 
tem board by a small twisted-wire 
cable. Between it and the system board 
are grooves molded into the system 
case to control (somewhat) the move¬ 
ment of any Micro Channel boards that 
are installed. As in the RT PC, the 
boards can wobble when the system 
cover is off. They are stabilized with 


the cover in place by a block of foam 
plastic material on the inside of the 
cover that presses against them. 

Removing the system board re¬ 
quires, first, the removal of the 5.25- 
inch mass-storage device frame. This 
frame is secured to the system case by 
four 6-mm, slotted, hexagonal screws. 
These screws, like those securing the 
power supply and the system board, 
mate with metal fittings in the compos¬ 
ite plastic case. Removing the system 
board is accomplished by withdrawing 
all Micro Channel boards, disconnect¬ 
ing the system board power connector 
and diskette drive connector, and re¬ 
moving seven more screws that secure 
the system board to the case and one 
that connects it to the system ground. 

It is not necessary to remove the 
power supply in order to remove the 
system board because the system board 
does not extend beneath it. Once the 
system board is removed, a metal plate 
that makes contact with the power sup¬ 
ply and various grounding pads on the 
system board are visible. This plate is 
installed to extend the system board 
grounding plane. 

The Model 60 system board is 
functionally identical to the Model 50, 
but enhanced. The most obvious addi¬ 
tion is that the Model 60 board (which 
is slightly bigger than the AT’s) has 
seven available Micro Channel connec¬ 
tors compared with the Model 50’s 
three. (Because the hard-disk controller 
on each model requires one connector, 
the number of available connectors is 
one less than the total number of con¬ 
nectors on each system board.) 

The Model 60 contains 2KB of 
CMOS RAM in addition to the 64 bytes 
of nonvolatile RAM contained on the 
Motorola MC146818A realtime clock/ 
CMOS RAM chip used on both it and 
the Model 50. This RAM extension is 
reserved for storage of system informa¬ 
tion and diagnostic use. The system 
battery that maintains information in 
the RT/CMOS device also maintains the 
information in the 2KB RAM extension. 
The system’s socket-mounted 10-MHz 
80286 is located on the lower right of 
the system board, with the socket for a 
10-MHz 80287 just below it. 

The system board RAM is located 
above the ROM. It is made up of four 
SIMMs, each of which provides 256KB 
of parity-checked memory (see photo 
6); the RAM operates with one wait 
state. The SIMMs can be removed by 
carefully spreading their retaining 
brackets, then rotating the top of the 
SIMM toward the front of the system 
board. Because these memory modules 


Now COBOL Programmers Can Do Formatted 
Screens Quickly and Easily - with SCREENIO. 

SCREENIO is the Screen Manager for Realia™ COBOL. 

SCREENIO is a high-performance, COBOL-specific screen manager for the Personal Computer and compatibles. It’s power¬ 
ful, offers an impressive array of features, yet is easy to use. SCREENIO was written by experienced COBOL professionals 
and represents a truly COBOL approach to screen management on the PC. 

Design and Revise Screens Painlessly With Our Panel Editor. 

Use our interactive Panel Editor Facility to design your screens with a What-You-See-Is-What-You-Get approach. You can 
easily modify and experiment with screen layouts. Type titles and descriptive information on the screen, draw lines and 
boxes using the cursor movement keys, and paint the colors you want using the cursor keys or block functions. Use all 
256 color combinations on your screens. 

Define your data fields in COBOL terms; use your own data name, PICTURE and VALUE clauses. Specify the field type 
(various alpha and numeric types, hex, etc.), valid entries for the field (if you want SCREENIO to edit your data for you), 
and various other items. The Panel Editor will produce a copybook that contains this information. Panel revisions rarely 
mean changing your source code. 

Programming for SCREENIO is Easy. 

You can display your screen and accept data with as few as two statements; a COPY panelname in your WORKING-STORAGE 
SECTION, and a CALL SCREENIO statement in the PROCEDURE DIVISION. SCREENIO is linked with your applica¬ 
tion just as any other COBOL subroutine would be. 

SCREENIO takes care of tabbing, data validation, and other functions expected of a good screen manager. When we return 
to your COBOL program, the data from the user fields on the screen is in your variables. 

Yes, we’ve always done windows. SCREENIO supports Edit Masks, Automatic Error Detection and Editing, High Speed 
Video, Hot-Fields, Key Redefinition, Foreign Language Capability, Custom Tabbing Order, Color Control at Runtime, PC 
Speaker Control, and much, much more. A BMS Mapset Import is available. Most programmers are amazed at how easy 
it is to build flashy applications using SCREENIO and COBOL. 

Our Support is Outstanding. 

We provide superb telephone support. Upgrades are distributed to licensed users automatically for the first year. There are 
no Runtime Fees - the code you develop is yours to distribute freely. 

Call us to discuss your application. Get a feel for the kind of quality support we provide. 


We’ll Send You a Free Demonstration Diskette. 

This limited version of our Panel Editor shows how you design panels. Because it’s written with COBOL and SCREENIj 
it also shows the kind of features and performance you can expect in your applications. 

SCREENIO 2.1 is only $400 plus shipping. Save $100 - order SCREENIO and Realia COBOL from 
us. We also offer packages with Kedit, a great programming editor. Ask about our other 
programming tools, too. 

Not satisfied with FORMS""? Ask about SCREENIO for Micro Focus tm COBOL. 


In a hurry? Most orders are delivered within 24 hours! 
- Amex MC Visa Check - 
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WITH REALIA, BE PREPARED FOR A FEW 
CHANGES IN YOUR PROGRAMMING STAFF 

Give your applications developers Realia COBOL. Then stand back. 

Realia COBOL brings the power of the mainframe right to your PC. You’ll start 
saving time, money, and resources, whether you’re maintaining an old system 
or creating a new one. 


Realia COBOL offers your programmers the quickest compilation and the 
biggest file capacity of any PC compiler. A 10,000-line program compiles in 76 
seconds. A 10,000-record sort takes 43 seconds. Best of all, Realia-compiled 
programs execute faster than any other PC compiler’s. With RealCICS®, you can 
even handle online C1CS programs. 

At Realia, we also offer you something that has become a bit of a contradiction 
in terms: genuine support for a micro software product. 

Realia COBOL—when time is of the essence. 


REAUA 


10 South Riverside Plaza, Chicago, IL 60606 • (312) 346-0642 • Telex 332979 
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MODELS 50 AND 60 

are packaged the same as the 512KB 
modules on the Model 50, it seems 
reasonable that IBM might offer a 
Model 60 with 2MB of system memory 
when more software capable of using 
extended memory becomes available. 

Additional memory can be added 
to the Model 60 via 80286 memory- 
expansion boards, which are also avail¬ 
able for the Model 50. These boards 
use SIMMs that are interchangeable 
with those on the system board; expan¬ 
sion boards may contain between 
512KB and 2MB of memory. Using this 
option to the fullest, the Model 60, 
with its seven available Micro Channel 
connectors, may contain 15MB of RAM. 

The integrated diskette controller 
and the blue connector that joins it to 
the diskette drive bays is located above 
the system RAM. The system’s three 
timing crystals are situated near the 
center of the system board. To their 
left is the VGA, and to the left of the 
VGA are the system’s video, serial, par¬ 
allel, pointing device, and keyboard 
connectors (the last two are fuse- 
protected, as on the Model 50). 

A CUT ABOVE 

Features added to the Model 50 and 
Model 60 over and above those of the 
AT make them better single-task per¬ 
formers and more capable multitasking 
or networked machines. (All features 
mentioned apply to both models unless 
otherwise specified.) 

The Micro Channel architecture 
and VGA provide several new and en¬ 
hanced features. To support these fea¬ 
tures, IBM is now using previously re¬ 
served parts of the I/O address map. 
Table 1 lists the I/O addresses used by 
system board devices. 

Serial ports now operate at 19.2 
Kbps. A special watchdog timer is avail¬ 
able, in addition to the 1.19-MHz sys¬ 
tem timer and tone-generation timer 
that are provided on the AT. This 
watchdog timer can detect error condi¬ 
tions in which the system timer inter¬ 
rupts are being ignored. 

Two levels of BIOS are provided. 
The compatibility BIOS (CBIOS) sup¬ 
ports many current applications and 
1MB of memory address space. An ad¬ 
ditional advanced BIOS (ABIOS), which 
will provide support for IBM’s Operat¬ 
ing System/2 (OS/2) and other mul¬ 
titasking operating systems, supports a 
16MB address space. ROM BIOS is as¬ 
signed to the top of the first and last 
1MB of the 16MB address space 
(0E0000H and FE0000H). Each member 
of the PC and PS/2 families has a 
model identification byte at location 


TABLE 1: System Board I/O Address Map 


HEXADECIMAL ADDRESSES 

DEVICE 

0000-00IF 

DMA controller 

0020, 0021 

Interrupt controller 1, 8259A 

0040, 0042, 0043, 0044, 0047 

System timers 

0060 

Keyboard auxiliary device 

0061 

System control port B 

0064 

Keyboard, auxiliary 7 device 

0070, 0071 

RT/CMOS and NMI mask 

0074, 0075, 0076 

Reserved 

0081, 0082, 0083, 0087 

DMA page registers (0-3) 

0089, 008A, 008B, 008F 

DMA page registers (4-7) 

0090 

Central arbitration control port 

0091 

Card selected feedback 

0092 

System control port A 

0093 

Reserved 

0094 

System board set-up 

0096, 0097 

POS, channel connector select 

00A0-00A1 

Interrupt controller 2, 8259A 

00C0-00DF 

DMA controller 

00F0-00FF 

Math coprocessor 

0100-0107 

Programmable option select 

0278-027B 

Parallel port 3 

02F8-02FF 

Serial port 2 (RS-232) 

0378-037B 

Parallel port 2 

03BC-03BF 

Parallel port 1 

03B4, 03B5, 03BA, 03C0-03C5 

Video subsystem 

03CE, 03CF, 03D4, 03D5, 03DA 

Video subsystem 

03C6-03C9 

Video DAC 

03F0-03F7 

Diskette drive controller 

03F8-03FF 

Serial port 1 (RS-232) 


IBM is now using previously reserved portions of the I/O address map to support 
new features introduced with the PS/2 family, such as the Video Graphics Array. 


F000:FFFEH of system ROM. The system 
identification for each member of the 
PS/2 and PC family is shown in table 2. 
This information should be accessed 
using interrupt 15H, with AH = C0H, 
which also returns a submodel byte 
and BIOS revision level, if present. 

PS/2 computers support an ex¬ 
tended BIOS data area in addition to 
the 256-byte BIOS data area at 400H to 
4FFH. The power-on self test (POST) 
allocates memory for this area as 
needed, starting at 640KB and working 
downward in 1KB increments. The first 
byte in the extended BIOS data area is 
initialized to the length in kilobytes of 
this area. The reviewed systems allo¬ 
cated 1KB of memory for this data 
area. The area’s use is currently undoc¬ 
umented for Models 50 and 60; the 
Model 30 Technical Reference specifies 
that it supports the pointing device. 

Three kinds of password protec¬ 
tion are available on Models 50 and 60: 
power-on, server mode, and keyboard. 
Power-on password protection enables 
users to sef a password that must be 


entered whenever the computer is 
turned on. When the power comes on, 
a small key appears on the screen indi¬ 
cating that the user has three tries to 
enter a correct password, otherwise the 
machine must be turned off and on 
again. Once a correct password is en¬ 
tered, the computer boots-up. 

The power-on password is set by 
starting the system from the IBM Refer¬ 
ence Diskette and choosing Set Fea¬ 
tures from the main menu, then Set 
Passwords. When the password is en¬ 
tered, it is stored in the machine’s bat¬ 
tery-backed CMOS memory. If users 
forget their passwords, they can clear 
the memory by removing the battery 
for at least 20 minutes (of course, un¬ 
authorized users could do this too un¬ 
less the system cover is locked). 

Network server mode is a variation 
on the power-on password that is in¬ 
tended for computers used as network 
servers. This mode also is selected 
from the menu on the Reference Disk¬ 
ette. When server mode is in effect, the 
system can be restarted from the hard 
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SQL Compatible Query System adaptable to any 
operating environment. 


CQL Query System. A subset of the Structured 
English Query Language (SEQUEL, or SQL) 
developed by IBM. Linked files, stored views, 
and nested queries result in a complete query 
capability. File system interaction isolated in an 
interface module. Extensive documentation 
guides user development of interfaces to other 
record oriented file handlers. 

Portable Application Support System 

Portable Windowing System. Hardware 
independent windowing system with borders, 
attributes, horizontal and vertical scrolling. 
User can construct interface file for any 
hardware. Interfaces provided for PC/XT/AT 
(screen memory interface and BIOS only 
interface), MS-DOS generic (using ANSI.SYS), 
Xenix (both with and without using the curses 
interface), and C-library (no attributes). 

Screen I/O, Report, and Form Generation 
Systems. Field level interface between 
application programs, the Query System, and 
the file system. Complete input/output 
formatting and control, automatic scrolling on 
screens and automatic pagination on forms, 
process intervention points. Seven field types: 
8-bit unsigned binary, 16 bit signed binary, 16 
bit unsigned binary, 32 bit signed binary, 
monetary (based on 32 bit binary), string, and 
date. 

Including Source Code 

$395.00 

File System interfaces include 
C-tree and BTRIEVE. 

HARDWARE AND FILE SYSTEM 
INDEPENDENT 


C I^JRTZBERG 

Gomputer Systems 

41-19 BELL BLVD. 

BAYSIDE, N.Y. 11361 


VISA/Master Charge accepted 

(703) 453-0413 


*C-tree is a trademark of FairCom 

IBM, SEQUEL, PC, XT, AT are trademarks of IBM Corp. 
MS-DOS and Xenix are trademarks of Microsoft Corp. 

CQL and the CQL Logo are trademarks of Kurtzberg Computer 
Systems. 
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MODELS 50 AND 60 


TABLE 2: System Identification 


PRODUCT 

BIOS DATE 

MODEL BYTE 

SUBMODEL BYTE 

REVISION 

PC 

04/24/81 

FF 

— 

— 

PC 

10/19/81 

FF 

— 

— 

PC 

10/27/82 

FF 

— 

— 

PC/XT 

11/08/82 

FE 

— 

— 

PC/XT 

01/10/86 

FB 

00 

01 

PC/XT 

05/09/86 

FB 

00 

02 

PC/r 

06/01/83 

FD 

— 

— 

PC/AT 

01/10/84 

FC 

— 

— 

PC/AT 

06/10/85 

FC 

00 

01 

PC/AT 

11/15/85 

FC 

01 

00 

PC/XT Model 286 

04/21/86 

FC 

02 

00 

PC Convertible 

09/13/85 

F9 

00 

00 

PS/2 Model 30 

09/02/86 

FA 

00 

00 

PS/2 Model 50 

_ a 

FC 

04 

00 

PS/2 Model 60 

_ a 

FC 

05 

00 

PS/2 Model 80 

_ a 

F8 

00 

00 

“BIOS date not available. 


Each PC and PS/2 has a model byte located at FOOO:FFFEH. In some cases, a sub¬ 
model byte and BIOS revision-level byte are required to identify the module. 


disk without entering the power-on 
password, but the keyboard remains 
locked until the correct password is 
entered. (No prompt is given for the 
power-on password when the system is 
restarted from the hard disk.) This per¬ 
mits server and other remote systems 
to restart automatically after a power 
failure even though the keyboard is 
locked—an improvement over the AT, 
which will not allow the system to be 
reinitialized if the key lock is locked. 

The keyboard password enables a 
user to lock the keyboard without turn¬ 
ing off the system. The KP program, 
which is supplied on the Reference 
Diskette, is used to set the keyboard 
password; this keyboard password can 
be different from the power-on pass¬ 
word. Once the password has been se¬ 
lected, typing KP locks the keyboard 
and typing the password unlocks it. 

PS/2 Models 50, 60, and 80 support 
32 types of hard-disk drive, as they are 
listed in table 3. The Model 30 sup¬ 
ports drive types 0 through 26. The 
original AT (BIOS dated 1/10/84) sup¬ 
ports only types 0 through 14, and ATs 
with a BIOS dated 6/10/85 or later sup¬ 
port types 0 through 23. 

Also, an external 360KB 5.25-inch 
diskette drive can be added to the 
Model 50 or 60 instead of the second 
1.44MB drive. The 360KB drive re¬ 
quires one Micro Channel expansion 
slot; in addition, it will neither read 
nor write 1.2MB diskettes, which makes 
data migration and exchange between 
PS/2 machines and the AT a problem. 


Data can, on the other hand, be 
transferred directly from a member of 
the PC family to any member of the 
PS/2 line by way of the parallel port 
using a cable connector and software 
supplied with the IBM Data Migration 
Facility. This is, however, a one-way 
street: PCs cannot receive data from a 
PS/2 using this facility because they do 
not have bidirectional parallel ports as 
the PS/2 computers do. IBM markets a 
720KB 3.5-inch external diskette drive 
for the PC, XT, and AT, and an equiva¬ 
lent internal model for the AT and 
some XTs. But this solution is less than 
ideal, because older-model machines 
often have a much shorter lifespan than 
data on older-format media. 

The unavailability of internal 5.25- 
inch diskette drive support (or even 
1.2MB external support) on the Model 
60 seems particularly shortsighted. If 
the machine is to be used as a shared 
resource, it will require the capability 
to read and write all diskette types (in¬ 
cluding 1.2MB) that are supported by 
the PC and AT. Furthermore, the Model 
60 has a mounting frame that is de¬ 
signed for the installation of additional 
5.25-inch mass-storage devices, a con¬ 
nector on the power supply to power 
them, and a removable panel in its 
front cover that would allow the instal¬ 
lation of two half-height diskette drives. 
This entire situation will be an on¬ 
going inconvenience for installations 
that include ATs until viable solutions 
become available from either IBM or 
other companies. 
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provides complete information, advice, guarantees and every product for Microcomputer Programming. 


Practical Translators help leave 
BASIC behind 



BAS_C™ | | BAS_PAS™1 




QD 


PASCAL 


Benchmark BASICA Turbo Lattice C 


Sieve 


Eight queens 


Matrix (single) 


Matrix (double) 


595 sec 


597 sec 


50 sec 


55 sec 


4 sec 


5 sec 


sec 


No double 


3 sec 


sec 


6 sec 


6 sec 


Free information about BASC, BAS PAS, call 
Gotoless Conversion, Box 835910, Richardson, TX 75083 
Phone (214) 221-0383 Demo Disk $5.00 

BAS PAS $129 BAS C $169 


TM 


NEW! From Sterling Castle ... 

BASIC Development Tools 

Powerful “Automatic Programming” Tools 
That Save You Hours of Valuable Time. 


The novice or power programmer, can easily add these professional features. 

■ Screen Builder 

■ B+ Tree 

■ EZ Screen Pop-up Windows 

■ Help Message Sj^tem 



BASIC Development Tools™ (BDT™) is 
compatible with the newest, fastest compilers, 
including Microsoft QuickBASIC™ and Borland 
Turbo Basic.™ In BDT you have four powerful 
aids that can be used separately or together. 

Screen Builder System translates the painted 
screen image into BASIC code which then can be merged in your program. 

B+Tree Data Manager is a very fast data file index system providing both 
direct and sequential access to data. Complete source provided. 

EZ Screen Pop-up Window Manager, written in assembler, easily inserts 
menus, windows, notepads. Saves a portion of the screen to/from a buffer. 

Help Message System allows the creation of context sensitive help messages i 
your application program. 

With BDT you have four of the most popular programming aids for $89 
Includes two diskettes and 220 page manual. 

60 DAY FREE TRIAL. STERLING CASTLE': 

ORDER TODAA ! (800) 722-7853 Sterling Castle. 702 Washington St.. Suite 174.' 
(213)306-3020 in California Manna del Re> . ca 90292 

M All trademarks acknowledged. 




800 - 421-8006 


Call Today for FREE detailed 
information or try RISK-FREE 
for 31 days any product on this page. HOURS: 8:30 A M.-8:00 P.M. E.S.T. 

5- P Pond Park Road, Hingham, MA 02043 Mass; 800-442-8070 or 617-740-2510 5/87 
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PROGRAMMABLE 

EDITOR 


VfgSJs 


FREE fully functional DEMO disk! 

Stunning speed. Unmatched performance. Total flexibility. 
Simple and intuitive operation. The newest VEDIT PLUS 
defies comparison. 

Other editors just don’t offer this wide a range of features: 


Execute DOS commands 
Configurable keyboard layout 
‘Cut and paste’ buffers 
Undo line changes 
Paragraph justification 
On-line calculator 


• ‘Off the cuff macros 

• Built-in macros 

• Keystroke macros 

• Multiple file editing 

• Windows 

• Macro execution window 

• Trace & Breakpoint macros 

VEDIT PLUS performed 10 times faster than its nearest 
competitor in a pattern matching search test and replaced 
patterns even faster. 

Go ahead. Call for your free, fully functional demo today. 
You’ll see why VEDIT PLUS has been the #1 choice of pro¬ 
grammers, writers, and engineers since 1980. 

Available for IBM PC’s, MS-DOS, and CP/M. 

List: $185 
Ours: $125 


CompuView 

1955 Pauline Blvd . Anri Arbor. Ml 40103 (313) 996-1299, TELfcX 701821 


FREE*: Probe the Minds of 19 
World-Class Programmers! 


Programmers at Work is a fascinating collection of interviews with industry 
leaders like Jon Sachs, Wayne Ratliff, Dan Bricklin, and Bill Gates. “Prefaced 
by a short biography and including program doodles and samples of source code, 
each interview examines the forces, the events, and the personality traits that have 
influenced the programmers’ work." 

FREE* or Only $14.95! — from the jacket 


NOW: Special OFFER! 

via coupon (or mention this ad) 


Order any product on this page OR 
$250 of any software and get 
Programmers at Work FREE! 


Payment method: 
Acct. # _ 


Check/MO 


MasterCard/VISA 


Your Computer: 
Name: _ 


Exp.: 
_ O/S: 


Street: 
City: _ 
State: 
Item: _ 


Zip: 


Price: 


UPS Ground $3/item. Air $6/item. (except book): _ 

(Call about other methods) Total: _ 

Offer expires 9/30/87. 

The Programmer’s Shop, 5 Pond Park Rd., Hingham, MA 02043 

(800) 421 -8006 or in M A (617) 740-2510 p 


CIRCLE NO. 151 ON READER SERVICE CARD 




































































EZQueue 3000.... 

Peripheral Sharing Plus! 

The Giltronix EZQueue ™ allows up to twenty-four computers to 
simultaneously share one or more laser printers , dot matrix printers , or 
plotters. In just a few minutes, you can configure the EZQueue to efficiently 
manage a single shared printer 
or multiple printers depending 
on your need. Ten simple 
to use and expandable 
models are offered, 
each with up to two 
megabytes of 
dynamic 
buffering. 



Increased Productivity 
EZQueue goes beyond the cost advantages of 
sharing expensive printer resources. In a communica¬ 
tion environment, files containing data for printing 
mailing labels can be directed through EZQueue to a 
. dot matrix printer. At the same time, files containing 
data for letter quality output requirements can be 
directed to a specific laser printer containing the 
desired paper style. Accounting departments can 
share the various printer resources needed to print 
invoices or checks. The flexibility of EZQueue can 
enhance productivity and reduce total system 
cost in virtually any workgroup environment. 

Dynamic Buffering for Simultaneous Inputs 
Buffering is dynamically allocated to one or more 
printer queues allowing simultaneous input from 
each of the attached computers with no waiting. 
When a shared printer is busy, files are stacked up in 
the EZQueue's buffer and output to the designated 
printer when it is ready to receive the next file. 

Headquarters 
3780 Fabian Way 
Palo Alto, CA 94303 
(415) 493-1300 
Telex 345542 

Giltronix 

iXj 


Multiple Printer Sharing 
EZQueue is ideally suited 
to simultaneously access 
and share multiple printer 
resources. Each EZQueue is provided with 
Giltronix GX software, a DOS compatible program 
that makes selecting a desired printer a snap. Once 
installed on a computer, a few keystrokes will invoke 
GX from within any software program to quickly 
select the desired printer resource. Both serial and 
parallel interfaces are supported. 

Simple Installation 

No special cables are required because each 
EZQueue serial port automatically adjusts to signal 
directions. "Smart" ports, a "21" step installation 
guide and Giltronix toll-free tech support guarantee a 
successful installation with minimal effort. 

Expandability 

Unlike competitive systems, EZQueue's buffer size 
and number of ports can be expanded as your sys¬ 
tem grows. A minimum EZQueue starts with six 
serial ports, two parallel ports and 256K bytes of 
dynamic buffering. Serial ports can be added in six 
port increments up to a total of twenty-four serial 
ports. Buffering can be added in 256K byte incre¬ 
ments up to a total of 2 megabytes. 


Call Giltronix toll-free at (800) 531-1300 
In California, call (800) 521-1330 
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MODELS 50 AND 60 


TABLE 3l Disk Drives Supported 


DRIVE NUMBER OF NUMBER LANDING PRECOMPENSATION DEFECT 

TYPE CYLINDERS OF HEADS ZONE CYLINDER CYLINDER MAP 


0(0H) 

No hard disk installed 



No 

1(1H) 

306 

4 

305 

128 

No 

2(2H) 

615 

4 

615 

300 

No 

3(3H) 

615 

6 

615 

300 

No 

4(4H) 

940 

8 

940 

512 

No 

5(5H) 

940 

6 

940 

512 

No 

6(6H) 

615 

4 

615 

0FFFFH (none) 

No 

7(7H) 

462 

8 

511 

256 

No 

8(8H) 

733 

5 

733 

0FFFFH (none) 

No 

9(9H) 

900 

15 

901 

0FFFFH (none) 

No 

10(AH) 

820 

3 

820 

0FFFFH (none) 

No 

ll(BH) 

855 

5 

855 

0FFFFH (none) 

No 

12(CH) 

855 

7 

855 

0FFFFH (none) 

No 

13(DH) 

306 

8 

319 

128 

No 

14(EH) 

733 

7 

733 

0FFFFH (none) 

No 

15(FH) 

Reserved 





16(10H) 

612 

4 

663 

0 (all cylinders) 

No 

17(11H) 

977 

5 

977 

300 

No 

18(12H) 

977 

7 

977 

0FFFFH (none) 

No 

19C13H) 

1,024 

7 

1,023 

512 

No 

20(14H) 

733 

5 

732 

300 

No 

21(15H) 

733 

T 

732 

300 

No 

22(16H) 

733 

5 

733 

300 

No 

23(17H) 

306 

4 

336 

0 (all cylinders) 

No 

24(18H) 

612 

4 

663 

305 

No 

25(19H) 

306 

4 

340 

0FFFFH (none) 

No 

26(1 AH) 

612 

4 

670 

0FFFFH (none) 

No 

27(1BH) 

698 

7 

732 

300 

Yes 

28(1 CH) 

976 

5 

977 

488 

Yes 

29(1 DH) 

306 

4 

340 

0 (all cylinders) 

No 

30(1 EH) 

611 

4 

663 

306 

Yes 

31(1FH) 

732 

7 

732 

300 

Yes 

32(20H) 

1,023 

5 

1,023 

FFFFH (none) 

Yes 


Types 33(21H) through 255(FF) are reserved. 


PS/2 Models 50, 60, and 80 support these 32 types of hard-disk drives. The Model 30 supports only types 0 through 26. 


FAMILY SOFTWARE 

IBM DOS 3.3 is available for Models 50 
and 60 at extra cost. This new version 
of DOS, replacing 3.2, can be used on 
both the PC and PS/2 family. Version 
3.3 contains several enhancements in 
addition to providing support for new 
features offered by the PS/2 computers;, 
and it includes the BASIC interpreter, 
version 3.3. This product is described 
in the BASIC 3.2 reference manual, also 
available at extra cost. Cassette BASIC is 
provided in ROM for compatibility pur¬ 
poses; it is loaded if the system is 
booted with drive C: not configured as 
a system disk, and with no system dis¬ 
kette in drive A:. 

IBM provides a hard-disk cache 
program with Models 50, 60, and 80. 
This program uses a set of sector buff¬ 
ers to improve disk read performance. 


The sector buffers may be located in 
either base or extended memory. The 
cache program runs in base memory; it 
is a device driver (IBMCACHE.SYS) that 
is provided as a hidden file on the 
Model 50/60 Reference Diskette. Its 
companion installation program 
IBMCACHE.COM is used to copy the 
driver to the hard disk and to create or 
modify CONFIG.SYS to allow its use. 

Models 50 and 60, as well as the 
Model 80 (and the AT and XT/286) will 
be able to run OS/2; the 8086-based 
Model 30, however, will not. This new 
operating system will be offered in two 
editions: Standard and Extended. The 
Standard Edition will support large 
memory, multiple concurrent applica¬ 
tions, graphics and windowing, and an 
environment compatible with DOS 3.3. 
It will be capable of running multiple 


applications simultaneously with one 
non-time-critical DOS 3.3 application. 
The OS/2 applications will be able to 
run continuously even when in back¬ 
ground mode, but the DOS application 
will run only when it has control of 
the display and keyboard. 

The Standard Edition is to be 
released in two phases. Version 1.0, 
scheduled to appear in the first quarter 
of 1988, will provide all features just 
mentioned, except graphics and win¬ 
dowing. These capabilities are currently 
planned to be incorporated into ver¬ 
sion 1.1; however, the planned release 
date of 1.1 will not be announced until 
the fourth quarter of 1987. 

Minimum recommended memory 
for running OS/2 Standard Edition ver¬ 
sion 1.0 are 1.5MB when configured to 
run only OS/2 applications, and 2MB 
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MODELS 50 AND 60 


PHOTO 12: Configuration and Set-up Menus 



System configuration can be accomplished using the “Run 
automatic configuration mode” option, which uses the ID 
number of each installed Micro Channel adapter and infor¬ 
mation on the Reference Diskette to configure the system. 


PHOTO 13: Adi 'aneed Diagnostics A lenu 



Although not documented in the Quick Reference , the Ref¬ 
erence Diskette contains an advanced diagnostic program 
that is invoked by pressing Ctrl-A from the Reference Disk¬ 
ette main menu. (Documentation is provided elsewhere.) 


when configured to run both DOS 3.3 
and OS/2 applications. OS/2 version 1.0 
requires 5MB of hard-disk space for 
system files, plus additional hard-disk 
space for swap and history files. 

The Extended Edition of OS/2 will 
include a relational database manager 
and a communications manager in ad¬ 
dition to all the capabilities of OS/2 
Standard Edition 1.1. The database 
manager will be consistent with the 
IBM host family of relational database 
products—Database 2 (DB2), Struc¬ 
tured Query Language/Data System 
(SQL/DS), and Query Management Fa¬ 
cility (QMF). The communications man¬ 
ager will support communications be¬ 
tween personal computers and host 
networks using a variety of methods 
and protocols including SDLC, distrib¬ 
uted function terminal (DFT) mode to 
a 3X74 cluster controller, Token-Ring 
Network, IBM PC Network, and asyn¬ 
chronous links. IBM will announce the 
planned availability of the first release 
of the Extended Edition (1.1) in the 
fourth quarter of 1987. 

The minimum recommended 
memory for running the Extended Edi¬ 
tion when configured to run only OS/2 
applications is 3MB. Additional memory 
will be required depending upon the 
applications mix. IBM advises users 
who anticipate large databases, large 
numbers of programs or files, or the 
execution of several concurrent appli¬ 
cations to be sure that their computer’s 
mass storage can be expanded beyond 
20MB. Users with such needs likely will 
not be able to use the Model 50 with 
its 20MB hard-disk capacity limitation. 

IBM also has announced new com¬ 
pilers that support both DOS 3.3 and 


OS/2. These products, which are sched¬ 
uled for release in the first quarter of 
1988, include COBOL/2, FORTRAN/2, 
C/2, Macro Assembler/2, Pascal Com¬ 
piler/2, and BASIC Compiler/2 (plus the 
BASIC Interpreter reference manual 
version 3.3). COBOL/2 will be released 
in two stages. An early version called 
COBOL 2.0, which supports both DOS 
3-3 and OS/2, is available now; it will 
be upgraded to COBOL/2, when it be¬ 
comes available, at no additional cost. 

QUICK LEARNERS 

Thanks to convenience introduced by 
the Micro Channel architecture, and the 
many functions and capabilities built 
into the system board, Models 50 and 
60 are much easier to set up and in¬ 
stall than an AT. A set-up sheet explains 
how to unpack and set up the com¬ 
puter. This consists of little more than 
some simple connections: the system 
power cord, the keyboard cord, the 
display to the system unit, and the two 
power cords to an electrical outlet. 

The Quick Reference also gives 
straightforward, well-illustrated direc¬ 
tions on system set-up and option in¬ 
stallation. Initial installation consists of 
booting the system using the Reference 
Diskette, and setting the system config¬ 
uration and the date and time, via 
menu (see photo 12). System configu¬ 
ration is accomplished using the “Run 
automatic configuration mode” option, 
which reads the ID number of each 
installed Micro Channel adapter and 
uses information in adapter description 
files (ADFs) on the Reference Diskette 
to configure the system. 

The reference tools do a fine job 
of showing the user how the system 


works, but he is left somewhat on his 
own when things go wrong (except for 
the advice, “Have the system unit ser¬ 
viced”). For example, if a user installs 
or removes a Micro Channel adapter, at 
power-up the system displays a nu¬ 
meric code (or two) and waits for user 
intervention (unless the reference or a 
system diskette is in drive A:, in which 
case it will initialize the system from 
the diskette). Veteran AT users then 
will likely press FI (even though no 
RESUME = FI KEY . . . message is dis¬ 
played), expecting the system to go 
ahead and boot from the hard disk. 

In an effort to protect the integrity 
of the hard disk, the system will beep 
and refuse to do so, because it knows 
the system configuration has changed, 
but has not been updated in CMOS 
memory. Pressing FI once again results 
in a graphic display prompting the user 
to insert a diskette and press FI. Hav¬ 
ing done so with the Reference Disk¬ 
ette, the system can be initialized, con¬ 
figured, and restored to normal opera¬ 
tion. It would be helpful, particularly 
for new users, if such exceptional, but 
nonetheless important possibilities, 
were explained in the Quick Reference , 
and if the display prompting the user 
to insert a diskette and press FI came 
up immediately rather than after two 
depressions of FI. 

On the other hand, IBM provides a 
most useful advanced diagnostics pro¬ 
gram on the Reference Diskette (al¬ 
though it is not documented in the 
Quick Reference ). This program is in¬ 
voked by pressing Ctrl-A from the Ref¬ 
erence Diskette main menu. These di¬ 
agnostics will hardware-format a hard 
disk and provide the selective diagnos- 
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Lattice 


Lattice ~ 
dBCIII Plus 


'Merge Utility 


Lattice 

RPGII Compiler 


C Compiler 


0 

lattice 
Screen Editor 


Our software comes with something 
no one else can offer. 


Lattice Service. 


When you join the Lattice family 
of customers, you’ll discover that 
your software purchase is backed 
by more than just an excellent 
warranty It’s backed by unparal¬ 
leled technical support. By a total 
commitment to your success and sat¬ 
isfaction. And by Lattice’s dedication 
to excellence in products and services. 

Unlike other software manufacturers 
who charge you for services after you’ve 
purchased their product, Lattice offers 
a unique package of support programs 
at a price we can all live with—FREE. 


Technical Support Hotline 

Responsible, dependable and capable 
Support Representatives are only a 
phone call away. You will talk to a highly 
skilled expert who is trained to answer 
any questions you have relating to 
specific Lattice products. Remember, 
your complete satisfaction is our goal. 


You Also Receive: 

■ Timely updates and exciting 
enhancements ■ 30-day, money- 
back guarantee ■ Lattice Works 
Newsletter ■ Technical Bulletins 

■ Access to Lattice User Groups 

Lattice has developed more than 50 
different Microcomputer software tools 
that are used by programmers world¬ 
wide. We were there for every MS-DOS 
release. We’re there now for OS/2. And 
we’ll be there for the next generation 
of technical changes. But most of all, 
Lattice is there for you. 


Lattice Bulletin Board Service 

LBBS is our 24-hour a day bulletin 
board system that allows you to obtain 
notification of new releases, general 
information on Lattice products, and 
programs for the serious user. And if 
you’ve ever experienced the frustration 
of having to wait a year or more for 
a new release (that has corrected a 
bug), you’ll really appreciate LBBS. 
Because with this service, you can 
actually download the latest program 
fixes to instantly eliminate any bugs 
discovered after release. 


Available through dealers and 


McGraw-Hill BIX™ Network 

The Byte Information Exchange (BIX) 
Network is a dial-in conference system 
that connects you with a Special Interest 
Group of Lattice users. The nominal 
one-time registration fee allows you 
to BIX-mail your questions—via your 
modem—directly to Lattice. Or you 
can post your questions in the con¬ 
ference mode for Lattice or other users 
to answer. Once again, you have 


Lattice, Incorporated 
2500 S. Highland Avenue 
Lombard, IL 60148 
Phone: 800/533-3577 
In Illinois: 312/916-1600 


Z^r-IlUUI access. 


Lattice 



distributors worldwide. 


Subsidiary of SAS Institute Inc. 
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DISC DATA MANAGER: 

For people who need 
a lot of storage now... 

Introducing the DISC DATA MANAGER™ 
from Seagate. The high-capacity storage subsystem 
that expands module by module to meet your 
changing needs. 

Since you choose the capacity, you never pay for 
more storage than you need. Yet, affordable growth 
is there when you need it. 

The DISC DATA MANAGER is a SCSI sub¬ 
system that provides compatible storage for many 
environments. Including PC-DOS* and Novell’s 
popular Advanced Netware? 

As your needs for storage sharing increase, the 
DISC DATA MANAGER can be converted into 
the LAN DATA MANAGERS high-performance, 
IBM*-compatible file server. 

But this is just half the story. 
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MODELS 50 AND 60 

tic services provided by the PC family 
advanced diagnostics. Photo 13 shows 
the advanced diagnostics menu. 

Documentation for the advanced 
diagnostics is provided in the Hard¬ 
ware Maintenance Service manual, 
available separately. Other manuals so 
offered include individual technical ref¬ 
erence manuals for system devices and 
adapters, the Model 50/60 Technical 
Reference , and the Personal System/2 
and Personal Computer BIOS Interface 
Technical Reference . 

The Model 50/60 Technical Refer¬ 
ence provides substantial in-depth in¬ 
formation about the two systems. The 
level of detail varies by chapter, but 
new features such as the Micro Chan¬ 
nel architecture and the VGA are de¬ 
scribed at length. It is a more orga¬ 
nized description of the system than 
the AT Technical Reference , which 
seems to be a collection of information 
not provided elsewhere. The 30/60 ref¬ 
erence does not, however, provide 
schematics as the AT reference does. 

The BIOS Interface Technical Ref¬ 
erence includes BIOS information for 
all IBM PC and PS/2 computers. This is 
a lot of material, requiring a fair num¬ 
ber of footnotes and explanations to 
differentiate among services provided 
on various models. Although BIOS list¬ 
ings are not provided (as they have 
been in past technical references for 
each computer), the functional opera¬ 
tion of the BIOS is described in detail 
in a fairly organized manner. 

IBM provides a one-year, limited 
warranty on both the Model 30 and the 
Model 60. Customer carry-in is re¬ 
quired for warranty repairs; on-site 
warranty repair is available as an op¬ 
tion. The company gives indication that 
it expects these machines to be reliable 
and easy to repair by its low, on-site 
maintenance fees: the minimum cost 
for the Model 50 is $180, and for the 
Model 60-041 and 071, $190 and $210 
respectively. This is substantially lower 
than the $546 minimum maintenance 
charge announced with the 30MB 
PC/AT Model 339. 

OFF AND RUNNING 

The Model 50 and Model 60 were eval¬ 
uated under PC Tech Journals two- 
phase procedure for testing PC/AT- 
compatible machines. First, the PS/2 
computers were tested with commonly 
used hardware and software. The Micro 
Channel architecture prevented the 50 
and 60 from testing with the add-in 
boards normally used. Therefore, the 
machines were analyzed with the usual 
attachable peripheral devices, plus sev- 
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eral Micro Channel boards that per¬ 
form many of the same functions as the 
AT-compatible boards. Both machines 
were then tested using the PC Tech 
Journal compatibility and performance 
tests and the results were compared 
with those of an 8-MHz AT. (For an 
explanation of these tests, see “Out 
from the Shadow of IBM . . . Steven 
Armbrust, Ted Forgeron, and Paul 
Pierce, August 1986, p. 52 and “Updat¬ 
ing the Evaluation Suite,” Ted For¬ 
geron, Paul Pierce, and Steven 
Armbrust, March 1987, p. 70.) 

Models 50 and 60 worked with all 
hardware tested without incident. The 
products installed and tested include a 
10-MHz 80287, an IBM 80286 memory 
expansion option with 2MB of memory, 
an IBM Token-Ring Network Adapter/A, 
Hayes 1200 and 2400 Smartmodems, an 
IBM mouse and a Microsoft mouse, an 
IBM Model 8503 monochrome display, 
IBM Model 8512 and 8513 color dis¬ 
plays, and an IBM ProPrinter. 

Review software included Bor¬ 
land’s SideKick 1.56A, SuperKey 1.15A, 
Living Videotext’s Ready! 1.00D, and 
Turbo Lightning 1.01A. These programs 
tested the systems’ behavior with ter- 
minate-and-stay-resident (TSR) pack¬ 
ages. DCA/Crosstalk Communications’ 
Crosstalk XVI 3.61 and Hayes’ Smart- 
comm II were used with the Hayes 
modems to check communications ca¬ 
pabilities. DOS 3-3’s VDISK and 
IBMCACHE measured extended mem¬ 
ory mode operations. Microsoft Win¬ 
dows and Word were run to test graph¬ 
ics capabilities and mouse support. 

All TSR programs ran as adver¬ 
tised. (Ready! was run using only con¬ 
ventional memory because a Model 
50/60 expanded memory board was not 
available.) However, some problems 
were encountered with Microsoft Word 
3.1. When used in graphics mode with 
the Microsoft serial mouse, Word per¬ 
mitted the use of only one color com¬ 
bination. When used in text mode with 
no mouse or the Microsoft serial 
mouse, the display lost synchronization. 
When used with the IBM mouse, every¬ 
thing seemed to work fine. A newer 
version, Word 3.11 (released in April 
1987), worked with a mouse, without a 
mouse, and in text mode, as well as 
graphics mode. Crosstalk XVI version 
3.61 and Smartcomm II version 2.2 
worked without incident with the 
Hayes Smartmodem 1200 and 2400. 

The PC Tech Journal compatibility 
and performance suite is made up of 
five programs. ATBIOS examines the 
BIOS and BIOS data areas. ATKEY tests 
AT keyboard compatibility. ATPERF 


... and a lot more 
in the future. 


With the DISC DATA MANAGER, you can add 
more disc drives as your need for storage grows. 
Adding one or more drives gives you a capacity range 
from 160 MB to over 1 gigabyte. 

Using multiple drives, you can perform 
overlapping operations. Or back up important files 
on separate drives. There’s even an optional 40 MB 
tape drive for archival storage. 

Best of all, the DISC DATA MANAGER is 
made by Seagate, the people who have built reliable 
performance into more than 6 million 514 1 ” hard 
disc drives. 

For more information on the storage subsystem 
that grows with you, call us. 800-468-DISC. 

Ask for Tim. 



DISC DATA MANAGER 
and LAN DATA MANAGER 
are trademarks of Seagate 
Technology. IBM and PC-DOS 
are registered trademarks of 
International Business 
Machines Corporation. Novell 
Advanced Netware is a trade¬ 
mark of Novell, Inc. 
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FINALLY. 

FAST, EASY FLOWCHARTS. 

AT LAST...AN ON-SCREEN FLOWCHART PROCESSOR THAT KNOWS 
ABOUT FLOWCHARTS—NOT JUST ANOTHER 
"SCREEN DRAW" PROGRAM THAT MAKES YOU DO MOST OF THE WORK. 

Interactive EasyFlow is a powerful full-screen graphics program dedicated to flowcharts and organizational charts. With this 
program you can quickly compose charts on the screen. More important, you can easily modify charts so they are always up 
to date. 


FEATURES: 

• Text is automatically centered, character by character, within 
shapes as you type it 

• Text formatting controls allow you to over-ride the automatic 
formatting where desired 

• Lines are created by specifying the starting and ending 
points—the program automatically generates the route 

• Cut and paste facility allows arbitrary chart fragments to be 
moved, copied, rotated, reflected, or sent to/from disk 

• Shape insert-delete and row/column insert-delete 

• Charts can be up to 41 7 characters wide by 225 lines high. 
Charts too wide for the printer are automatically printed in 
strips 

• Charts can be larger than the screen—the window into the 
chart scrolls both horizontally and vertically as necessary 

• Works with many popular matrix printers including Epson, 
Toshiba 24 pin printers (3xx and 1 3xx series), IBM graphics 
printer and compatibles. Full support for HP LaserJet and 
LaserJet Plus. Works with HP 7475A (and compatible) plot¬ 
ters. Can be used with any printer when nongraphic (char¬ 
acter) output is acceptable 

• All standard flowcharting shapes included 

• Most shapes supplied in large, medium, and small sizes 

• Extensive manual (100 plus pages) includes many examples 

• Context sensitive "help" facility provides immediate as¬ 
sistance at any time 

• Any number of titles can be placed on a chart 

• Commentary text blocks can be placed anywhere in the 
chart 

• Fast—written in assembly language 

• Many more features 

Requires at least 320K memory, DOS-2 or higher and an IBM 
or Hercules compatible graphics card. On EGA, full 
640 x 350 resolution is used. 

WHAT YOU WILL SEE WHILE 
EDITIHG A CHART: 

STATUS BAR tells you what Interactive EasyFlow is doing at all 
times. 

TEXT/MESSAGE WINDOW is used to enter user text and to 
display messages from Interactive EasyFlow. 

CURRENT SHAPE WINDOW shows the content of the current 
flowchart shape (the one under the SHAPE CURSOR) in com¬ 
plete detail. 

SHAPE CURSOR shows where you are in the chart Cursor keys 
move it around; chart window scrolls if you run off the edge of 
the window. 

CHART WINDOW gives you an overview of your chart—can 
be "normal" view, "close-up" view, or "wide-angle" view. 



ORDER DIRECT FOR ONLY $149.95 
ORDER DESK: 1-800-267-0668 

Plus $2.00 shipping and handling (US and Canada), $10.00 
(foreign). Payment by MO, check, VISA, MasterCard, or com¬ 
pany PO. Rush orders accepted ($1 5.00 shipping and han¬ 
dling; US and Canada only). Rush orders received by noon will 
be delivered the next business day to most locations. 

Interactive EasyFlow 
by 

HavenTree Software Limited 

P.O. Box 1093-N 
Thousand Island Park, NY 1 3692 
Information: (613) 544-6035 ext 48 
FAX Number: (613) 544-9632 
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MODELS 50 AND 60 


TABLE 4: Compatibility and Performance Tests 


8-MHz AT, MODEL 50 MODEL 60 

30MB DISK" (8550-021) (8560-041) 


ATBIOS 

ROM BIOS date 

11/15/85 

02/13/87 

02/13/87 

ATPERF 




Average RAM instruction fetch (/xs) 




BYTE 

.250 

.20 (125/ 

.20 (125) 

WORD 

.403 

.32 (125) 

.32 (125) 

Average RAM read time (/xs) 




BYTE 

.401 

.33 (120) 

.33 (120) 

WORD 

.401 

.33 (120) 

.33 (120) 

Average RAM write time (pus) 




BYTE 

.401 

.31 (130) 

.31 (130) 

WORD 

.401 

.31 (130) 

.31 (130) 

Average ROM read time (pcs) 




BYTE 

.401 

.33 (120) 

.33 (120) 

WORD 

.401 

.33 (120) 

.33 (120) 

Average CGA video write time (/xs) 




BYTE 

1.208 

1.68 ( 72 f 

1.65 ( 69) 

WORD 

2.415 

3.34 ( 72) 

3.49 ( 69) 

CPU clock rate (MHz) 

8.0 

10.0 (125) 

10.0 (125) 

Math coprocessor clock rate (MHz) 

5.3 

10.0 (187) 

10.0 (187) 

Refresh overhead (%) 

7.1 

7.6 

7.3 

RAM read wait states 

1 

1 

1 

RAM write wait states 

1 

1 

1 

ROM read wait states 

1 

1 

1 

Video write wait states (CGA) 

8 

14 

14 

ATFLOAT 




Performance as percentage 

100 

180 

180 

relative to AT 




ATDISK 




Sectors/track 

17 

17 

17 

Heads 

5 

4 

7 

Cylinders 

731 

609 

730 

Total space (million bytes) 

31.81 

21.20 

44.48 

Track-track seek time (ms) 

6.0 

16.7 

6.0 

Average seek time (ms) 

37.1 

81.1 

36.1 

Effective transfer rate (KB/sec)^ 

170.1 

255.0 

255.0 

DOS file I/O (sec) 

7.3 

10.3/11.6 

7.1/8.7 

(with/without cache) 




Interleave 

3 

1 

1 


a The figures for the IBM PC/AT are the average results from several machines, whereas the results for 
Models 50 and 60 were taken only from the review sample model. 
b Figures shown in parentheses represent the relative performance expressed as a percentage compared 
to PC Tech Journal’s baseline machine, the 8-MHz, 30MB AT. 
c Model 50 and Model 60 measurements were taken using the VGA in CGA mode. 
d This rate is measured by reading an entire track repeatedly. On disks with 1.1 interleave, an extra 
disk revolution must take place before the start of the track can be read again, thus cutting the 
absolute transfer rate (510KB/sec) in half. 

Models 50 and 60 performed as expected. They turn in an overall better perfor¬ 
mance than the AT—except for the Model 50’s slow hard disk. 


measures CPU and 80287 clock rates, as 
well as memory access times. ATFLOAT 
measures typical floating-point opera¬ 
tions with the 80287 installed. Finally, 
ATDISK evaluates hard-disk perfor¬ 
mance. Table 4 shows the test results. 

ATBIOS indicates a standard use of 
the ROM BIOS data area by the PS/2 
line; it displays an IBM copyright and a 
date of 02/13/87 for each. ATKEY veri¬ 


fied keyboard compatibility. The follow¬ 
ing performance data are the same for 
both machines unless noted. 

The next test, ATPERF, indicated 
that these machines perform instruction 
fetch and RAM and ROM access about 
1.25 times faster than an 8-MHz AT. 
Using the integrated VGA in CGA 
mode, video write performance is 25- 
percent slower than that obtained using 


a CGA in the AT. The 80287 clock rate 
was measured at 10-MHz, as expected. 

ATFLOAT measures the time taken 
to perform 100 multiplies on a 20-by- 
20 matrix and compares that to the 
time required to perform the same 
operation on an 8-MHz AT. Although 
floating-point operations take up the 
majority of the time required for this 
operation, the CPU time necessary to 
loop through the matrices is included 
as well. Models 50 and 60 perform 
ATFLOAT 1.8 times faster that the stan¬ 
dard AT, which reflects the speed ratio 
of the PS/2 10-MHz 80287 to that of the 
AT’s 5.33-MHz coprocessor. 

ATDISK was run with the IBM disk 
cache installed with default parameters 
and without the cache installed. Use of 
the cache improved the DOS disk I/O 
results by better than 10 percent (10.3 
seconds versus 11.6) on the Model 50 
and nearly 20 percent on the Model 60 
(7.1 seconds versus 8.7). More signifi¬ 
cant, however, is the difference in per¬ 
formance between the hard disks of 
these two PS/2 machines. 

In a word, the Model 50’s hard 
disk is slow. Its average track-track seek 
time of 16.7 ms (milliseconds) and 
average seek time of 81.1 ms is XT- 
class, not AT. Although this is offset by 
IBMCACHE under certain circum¬ 
stances, by and large, this is not a ma¬ 
chine for disk-intensive use. The Model 
60s 44MB disk, on the other hand, 
turns in quite respectable numbers: 6.0 
ms for track-track seek and 36.1 ms for 
seek time. It is much better suited to 
server or other disk-intensive applica¬ 
tions, particularly when configured with 
the available 70MB hard disk. 

SUITABILITY. . . PRICE . . . VALUE 

IBM customers buy IBM equipment, 
therefore they will buy these machines. 
And, price aside, why not? For users, 
these computers are easier to set up, 
install, move, and operate. For IBM and 
its dealers and service organizations, 
the PS/2 line is easier to manufacture, 
upgrade, and service. The Model 50 
and Model 60 improve on the AT in 
almost every way. Moreover, by offer¬ 
ing two models instead of one, IBM en¬ 
ables the user to purchase only the 
performance and capacity he requires. 

Granted, much of that capacity and 
performance will be required to sup¬ 
port OS/2. But it remains to be seen 
just how many users will decide that 
the cost and effort required for OS/2 
will be worth its promised benefits, 
and whether PS/2 machines will some¬ 
how run OS/2 faster or more reliably 
than ATs or AT compatibles. l"mmiiii M 
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‘This is a true multi¬ 
user database. 
When we saw 
ML' the automatic 

: w..5creen up- 
B:* dating , you 
Jft; could've 
scraped our 
jaws off the 
1 floor!' 


“Paradox 2.0 will do for the 
LAN what the spreadsheet 
did for the PC.” 


David Schulman 
s Bendix Aerospace 


Jim Reichel 
Atlantic Business 
Systems 


“From a stand¬ 
point of ease of 
use , concurrency 
and performance , 
Paradox 2.0 
redefines the 
meaning of 
‘multiuser'.” 


1 Paradox 2.0 should make 1987 the 
year of the network!' 


John F. McMullen 
McMullen &. McMullen 


Bob 

Metcalfe 

3Com 

Corporation 


“The multiuser capabilities 
mX are transparent. It adapts to 


“It answers our wish list , 
providing a painless way to 
go from single to multiuser 
applications.” 

Barry L. Smith / 
YV Elf Aquitaine / 


Glen Herbert 
Software Developer 


©1987 Ansa Software. Paradox is a registered trademark of Ansa Software. Lotus is a registered 
trademark of Lotus Development Corporation. dBASE is a registered trademark of Ashton-Tate. 



















concurrent events 



“Record locking is 
incorporated into the 
interface so the user 
doesn’t have to worry 
about it,” 


Harry Strauss 
Microtec Planning 


“The great thing is 
that it does more of 
the network thinking 
for you” 


Michael Addice 
Aveco Computer 
Services 


Introducing Paradox 2.0. More power for single 
users, unparalleled power for multiple users. 


New Paradox® 2.0 puts the power of the 
emerging database standard into every' 
one’s hands. Single users and multiple 
users. Now everyone you work with 
can share data in a way that no other 
multiuser PC database can offer. 

For single users, Paradox 2.0 im- 
proves the standard that Paradox 1.1 set 
for ease of use, speed and power. 

For multiple users, Paradox 2.0 offers 
that same performance plus the un- 
equaled ability to edit, browse, query, 
sort and report a file concurrently—to 
get information in real time. 

Same time, same network 

Our multiuser capabilities work like an 
airline reservation system, where people 
share and update information constant' 
ly. Without getting in one another’s 
way. This transparent, concurrent data 
sharing lets users do things that are im' 
possible in other PC databases. 

For example, other databases often 
lock entire files, or lock records to make 
data below inaccessible. 

Paradox 2.0, on the other hand, lets 
users edit, browse, query, sort and ere' 
ate reports in the same file at the same 
time. Records lock automatically, telling 
others the user’s name, and leaving data 
below accessible. When revisions are 
made, the changes appear on all screens 
in real time. All without the speed loss 
that plagues most multiuser databases. 
With all these features, Paradox helps 
more people get more done. 

Program notes 

Paradox 2.0 is a powerful tool to develop 
both single and multiuser applications 


that let your users concentrate on solv' 
ing problems. 

You get a lot to work with. Our Lotus®' 
like interface is easy for users to under- 
stand. And our artificial intelligence 
hides the program’s complexity. 

On top of this, we’ve added en- 
hancements. A “Zoom” command in 
queries pinpoints data faster. More re- 
port options are available. Record 
capacity is two billion. And EMS and 
EEMS speed processing of the largest 
applications. So users get programs 
that are both powerful and simple. 

We’ve made your life easier, too. 
Paradox has always had a decisive pro- 
gramming advantage over dBASE? cut- 
ting development time and costs by up 
to twO'thirds. Now, you get even more 
power, with 48 new Paradox Applica- 
tion Language commands and func¬ 
tions; sample applications and a data 
entry toolkit—many for multiuser de¬ 
velopment. Paradox 2.0 even lets you 
use your choice of editor as if it were 
part of the system. 

Eyewitness report 

Study these current events and it’s not 
surprising that American Airlines, 
Mass Mutual, American Savings & 
Loan and others are standardizing on 
Paradox. Not for one reason, but for 
many. 

To get the firsthand story, call 1-800- 
447-4700, Department 255. Just ask for 
information and the location of an 
Ansa dealer, who can give you a free 
Paradox 2.0 demonstration diskette. In 
the U.K., call 01-580-4766. 


PARADOX 



by Ansa 







STEVEN ARMBRUST and 
CAROLINE HALLIDAY 


With the 80386-based 
PS/2 Model 80, IBM 
sends a message to 
other manufacturers 
of high-performance 
personal computers 
that it will not give up 
this evolving market 
without a stiff fight. 


Model 80 : 

Performance 
and Potential 


T he Personal System/2 Model 80 is, 
at its introduction, IBM’s top-of- 
the-line machine for personal 
computing. IBM did more with this big 
brother to Models 50 and 60 than sim¬ 
ply add an 80386 to a PC/AT. The 
Model 80s 32-bit implementation of 
the new Micro Channel bus architec¬ 
ture sets it apart. Offering a good per¬ 
formance now—it can run current soft¬ 
ware—the Model 80 stands poised for 
future operating systems that will take 
full advantage of the 80386 micropro¬ 
cessor and the 32-bit bus. 

The Model 80 is the logical exten¬ 
sion to the 80286-based Models 50 and 
60. It embodies the same design phi¬ 
losophy, one that delivers improved 
reliability, higher performance, and 
greater functionality than the PC family, 
yet maintains compatibility with that 
family wherever possible. A good 
choice now for CPU-intensive opera¬ 
tions that really need an 80386 and 
80387 math coprocessor, such as CADD 
(computer-aided design/drafting), the 
Model 80 carries tremendous potential, 
especially for multitasking. 

This floor-standing system comes 
in two versions, one with a 16-MHz 
80386, the other a 20-MHz 80386. 


When this article was written, only the 
16-MHz version was available. The unit 
examined was a Model 80 (8580-071), 
which had a 70MB hard disk and 2MB 
of 80-nanosecond (ns) RAM. (As the 
Model 80 was scheduled for a July 
1987 release, this unit had to be exam¬ 
ined quickly on-site at an IBM facility 
to be included in this review. This pre¬ 
cluded PC Tech Journals standard, in- 
depth look at the machine.) The 16- 
MHz Model 80 is also available with a 
44MB hard disk (8580-041); a 20-MHz 
Model 80 equipped with a 115MB hard 
disk (8580-111) is scheduled to be 
available in the fourth quarter of 1987. 

The tested unit also had a second 
70MB hard disk and IBM’s 8512 color 
display, as well as the integral mouse, 
serial, and parallel ports, a 1.44MB 3.5- 
inch diskette drive, and the standard 
AT-enhanced keyboard. The Video 
Graphics Array (VGA) subsystem is 
standard to all PS/2 family members 
(although the Model 30 offers only a 
subset). A sidebar listing Model 80 Vital 
Statistics accompanies this article. 

Physically, the Model 80 is similar 
to the Model 60 inside and out (except 
for the 80’s 32-bit slots and its 16-MHz 
CPU crystal speed). Its dimensions are 
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similar—23-5 inches high by 6.3 inches 
wide by 19 inches deep; and, at 45.3 
pounds (with one hard disk installed), 
it is only slightly heavier. Thus, its 
sturdy handle (which folds flat on the 
top of the system unit) is helpful for 
pulling the unit, but it cannot be car¬ 
ried easily by one person. Of course, 
the same can be said about the AT. 

One reason the unit is not as 
heavy as it looks is that the case is 
made entirely of composite plastic ma¬ 
terial. The AT is housed in metal, 
which IBM chose in the early going to 
limit electromagnetic interference 
(EMI). The PC/XT case is made of 
nickel-plated copper. However, the ad¬ 
vanced design of the Micro Channel 
bus and the redesigned expansion slot 
covers reduce EMI sufficiently to per¬ 
mit IBM to go lighter (and less expen¬ 
sive) on the case. The silver-colored 
plastic coating, which appears to have 
been sprayed onto the inside walls, is 
fairly resilient. (Note, however, that this 
model does contain a small metal 
screening plate behind the system 
board, as does the Model 60.) 

Like the Model 60, the Model 80s 
legs swivel to allow easy shipment. But 
IBM recommends in its documentation 
that the cover be removed to turn the 
legs, which brings up an interesting 
question. One strong selling point for 
these machines to the typical business 
user is that no internal switches need 
to be set. With this problem of going 
inside the machine solved, why create 
another such situation? 

The diskette drives and front-panel 
lettering are oriented to the system 
unit’s vertical placement, which seems 
ideal under a table or desk. Such a 
configuration provides easy access to 
the drives and power switch, without 
consuming an entire desktop in the 
process. The power switch is located 
on the front, where it can be reached 
easily no matter where the unit is 
mounted or what other equipment is 
placed near it. But IBM still has not 
added a button to reset the system 
without stressing the hard-disk drives 
by removing power to them. 

A power indicator light and hard¬ 
disk access light also are present on 
the front panel; the key lock, however, 
is out of the way on the left side. The 
key lock physically locks the left side 
panel of the system unit (which is the 
cover), but does not lock the keyboard 
as it does on an AT. However, a pass¬ 
word is available to lock the keyboard. 
The locked cover on the unit does re¬ 
duce the chances of the battery being 
removed from the unit (which erases 


the stored password). The function of 
the password and keyboard lock system 
is the same as on the Model 60. 

The Model 80 comes standard with 
one 1.44MB, 3.5-inch diskette drive 
mounted horizontally in the top por¬ 
tion of the system unit directly beneath 
the power switch (see photo 1); it has 
room for another 3.5-inch peripheral 
immediately beneath the first. The sup¬ 
plied diskette drive will read and write 
both 1.44MB and 720KB diskettes. 

When the drive is in 720KB mode, it 
provides a method of transferring in¬ 
formation to and from an AT with an 
optional 3.5-inch diskette drive. It 
would, however, have been sensible 
for IBM to offer a 1.44MB disk drive 
for the AT to allow a more effective 
transfer of data. (For more information 
on the problems inherent to establish¬ 
ing a common media between ma¬ 
chines and data migration to the PS/2 
family, see the “What IBM did Right 
and Wrong, Part/2,” Will Fastie, p. 46.) 

The diskette controller is inte¬ 
grated onto the Model 80 system board 
(photo 2). On the tested machine, a 
5.25-inch hard disk is mounted verti¬ 
cally, immediately beneath the 3.5-inch 
drive bay and to the rear of the unit. A 
second hard disk can be mounted in 
front of the first (and was for testing). 
The drive types supported are the same 


as on the Model 60 (see table 3 in 
“Models 50 and 60: New-Generation 
ATs,” Jim Shields, p. 110). The hard¬ 
disk controller, located in the first ex¬ 
pansion slot, can support two hard 
disks. However, it is not possible to 
have an ESDI (enhanced small device 
interface) and an ST506 disk controller 
in the same machine at the same time. 

The power connector for the 
Model 80 is located at the top of the 
rear panel (see photo 3). On this ma¬ 
chine, no spare outlet is available as on 
the AT, so the monitor power cable 
must be connected separately and the 
monitor must be turned off indepen¬ 
dently of the system unit. 

The Model 80 comes standard with 
an asynchronous communication (se¬ 
rial) port and a parallel printer port, 
which now are located on the system 
board. The parallel printer port uses 
the standard female 25-pin connector, 
just like those used throughout IBM’s 
PC line. However, the port circuitry 
provides an extended mode not avail¬ 
able with earlier IBM parallel ports. 

This extended mode provides bidirec¬ 
tional data-transfer capabilities that 
IBM’s PS/2 Data Migration Facility uses 
to transfer data via a parallel cable be¬ 
tween systems with 3.5-inch drives and 
those with 5.25-inch drives. In addition, 
it provides users with a simple I/O in- 
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MODEL 80 


terface for laboratory equipment with¬ 
out necessitating the design of a board. 
(For more information on the ex¬ 
tended use of the parallel port, see “An 
Architecture Redefined,” David Methvin, 
p. 58, on the new Micro Channel.) 

In place of the 9-pin serial connec¬ 
tor found in the AT, the Model 80 uses 
the 25-pin, male serial-port connector 
like those found in most PCs and XTs. 
IBM says that it has not abandoned the 
9-pin format, but that it will use it only 
when space limitations force the 
smaller size (such as on option cards 
with multiple ports). The connectors 
are located on the rear panel of the 
system unit, along with the keyboard 
and mouse connectors (see photo 3). 

Consistent with IBM’s new switch¬ 
less philosophy, the system board has 
no switches to specify port numbers or 
to disable ports. Instead, the Model 80 
includes software to perform these 
operations (on the Reference Diskette 
supplied with the machine). This infor¬ 
mation is stored in battery-backed RAM 
that is in addition to the RAM needed 
to support the realtime clock. This real¬ 
time clock is included on the system 
board and performs identically to its 
counterpart on the AT. 

The Model 80 BIOS is the same 
as that described for Models 50 and 60. 
It has two sections: the CBIOS provides 
compatibility with the PC, XT, and AT; 


the ABIOS is the advanced BIOS that 
will provide additional functions, such 
as multitasking, to future operating sys¬ 
tems. In addition, the watchdog timer 
on the system board can be set to 
time-out after a specified number of 
system clock ticks. The default setting 
for this timer is off so that compatibil¬ 
ity with the PC line is maintained. This 
timer could be a valuable debugging 
tool for developing applications (see 
“An Architecture Redefined”). 

In photo 3, the two round connec¬ 
tors immediately above the serial and 
parallel ports are the keyboard and 
auxiliary-device connectors. These two 
connectors look exactly alike but can¬ 
not be used interchangeably for the 
IBM mouse (or “pointing device”) and 
keyboard, as is possible on the Model 
30. These connectors are different from 
the keyboard connector used in the AT, 
so AT-enhanced keyboards cannot be 
used on the Model 80 unless a new 
cable with the appropriate connector is 
used. This ability to replace the key¬ 
board could be useful for troubleshoot¬ 
ing or for replacing the feel of the IBM 
keyboard with another type. 

Even though the keyboard and 
mouse connectors are situated on the 
back of the unit, IBM uses well- 
designed cables, with one flat edge on 
the connector. The flat edge enables 
the user to orient the connector by 


PS/2 MODEL 80 VITAL STATISTICS 


Model 80-041: $6,995 

16-MHz Intel 80386 microprocessor 

1MB system RAM 

Realtime clock 

Video Graphics Array 

Parallel printer interface 

Serial interface 

Mouse interface 

1.44MB, 3.5-inch diskette drive 

44MB hard disk 

101-key keyboard 

Model 80-071: $8,495 

All standard features of Model 80-041, 
except that Model 80-071 has 2MB 
of system RAM and a 70MB hard 
disk in place of the 44MB disk. 

Model 80-111: $10,995 

All standard features of Model 80-071, 
except that Model 80-111 has a 20- 
MHz 80386 and a 115MB hard disk. 

Memory capacity on system board 

2MB on Models 80-041 and 80-071 
4MB on Model 80-111 


32-bit memory capacity of system 
16MB with IBM expansion options, 
the limit supported by OS/2 

Expansion slots 
32-bit Micro Channel: 3 
16-bit Micro Channel: 5 

Available slots 

32-bit Micro Channel: 3 

16-bit Micro Channel: 4 

Options available 

Any of the PS/2 monitors 
8514/A adds palette of 256,000 colors 
with 256 on-screen: $1,290 
80387 Math Coprocessor: $795 
Memory expansion kits: $695 
PS/2 Mouse: $95 
44MB hard disk: $1,395 
70MB hard disk: $2,395 
115MB hard disk: $3,495 
5.25-inch External Diskette 
Drive: $335 

3.5-inch Internal Diskette Drive: $245 
300/1200-bps internal modem: $395 


touch. The keyboard itself has the same 
key layout and feel as the IBM 101-key 
enhanced keyboard used in the latest 
ATs and XTs (see “Keying on a Stan¬ 
dard,” Bob Smith, July 1987, p. 134). 
The cable is extra long so that the sys¬ 
tem unit can be positioned on the side 
of a desk or table without the threat of 
running out of keyboard cable. 

Beneath the serial port is the small 
video connector, which routes the out¬ 
put to a monitor from IBM’s VGA, the 
standard video controller that supports 
monochrome, Color Graphics Adapter 
(CGA), and Enhanced Graphics Adapter 
(EGA) modes, by emulation, as well as 
providing extensions. The VGA pro¬ 
vides modes of 640 by 480 pixels with 
2 and 16 colors, 320 by 200 with 256 
colors, and 720 by 400 in monochrome 
and text. As discussed in “VGA: Evolu¬ 
tionary Half-step” (John D. Cockerham, 
p. 74), the new video system uses ana¬ 
log monitors. Instead of providing the 
digital red-green-blue signals that IBM 
CGA and EGA adapters provide (which 
then were converted to analog values 
by the monitors themselves), the VGA 
presents analog signals directly to the 
monitor. The existing IBM displays 
(Monochrome, Color, Enhanced Color, 
and Professional Graphics ) will not 
work with the VGA. 

The monitor included with the test 
unit was IBM’s 8512 Color Display. It 
produced crisp text and colors as good 
as those found on most EGA-type mon¬ 
itors. The monitor has an optional tilt- 
and-swivel stand, enabling it to be ad¬ 
justed to the optimal viewing angle. 

EXTRACURRICULAR 

The PS/2 family brings many new fea¬ 
tures to the IBM audience. Foremost 
among these is the Micro Channel ar¬ 
chitecture, a new bus that offers many 
opportunities for high-performance 
options, but is incompatible with the 
PC’s expansion bus. 

The Model 80 implements the full 
32-bit capability of the Micro Channel 
architecture, giving the unit’s 80386 
32-bit data and address paths to expan¬ 
sion cards. The 32-bit slots also provide 
eight lines for IBM’s Matched Memory 
protocol as an extension to the Micro 
Channel connector. This protocol is 
designed to enable the bus to handle 
future processors and memory compo¬ 
nents that operate faster than the bus’ 
default cycle time operation. These 
boards can be 16- or 32-bit cards, but 
8-bit cards cannot use the Matched 
Memory Cycles (MMCs). 

The RAM and ROM in this machine 
are better performers as well. In con- 
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70MB HARD DISK. 
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PHOTO 1: Inside the Model 80 System l hit 
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The dotted outline indicates the location of the system board. The power supply sits along the top. Underneath and to the 
right are the 3.5-inch drives, with room for two hard disks below. The RAM cards fit into special slots above the hard disk. 


trast to earlier IBM models and most 
other 80386 machines, the Model 80 
uses 32-bit-wide ROM to store the 
BIOS. Thus, the 80386, which can ac¬ 
cess 32 bits of data in one instruction, 
can get the full 32-bits in one memory 
access, rather than using two or four, 
as would be required if the data path 
to ROM were 16 or 8 bits. The Model 
80 RAM boasts 80-ns access times, com¬ 
pared to the 150-ns AT variety. 

Other new extras include a disk- 
caching program, an advanced audio 
system, and expanded password protec¬ 
tion to prevent unauthorized use of the 
machine. The password feature has 
three levels that restrict access. The 


first prevents the machine from being 
rebooted without a password, the sec¬ 
ond can act as a lock for the keyboard 
without stopping the processor, and 
the other allows the machine to be 
rebooted after a power failure. (See 
“New-Generation ATs.”) 

The disk-caching program runs 
under DOS and uses conventional 
memory or a portion of extended 
memory for the cache, which is man¬ 
aged as a write-through, least-recently- 
used algorithm. The cache is installed 
by running IBMCACHE.COM from the 
Reference Diskette. This program cop¬ 
ies IBMCACHE.SYS to hard disk C: and, 
according to options selected from a 


menu, modifies CONFIG.SYS to include 
or delete the IBM cache device driver. 
The cache cannot be turned on or off 
without changing CONFIG.SYS and re¬ 
booting. It is surprising that the cache 
program is a hidden file. (See “The 
Cache Factor,” Maxine Fontana, p. 168, 
for details on the IBMCACHE and its 
effect on performance.) 

EASY DOES IT 

Almost everything about the installation 
of these machines is an improvement 
over the AT. Virtually no tools are re¬ 
quired to open the machine and install 
option cards or drives, and it has no 
switches to set. Once the key lock has 
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PHOTO 2 : Mode/ m) System Board 


The hard-disk controller is located in the first expansion slot and can support two hard disks. The third slot has extra lines to 
enable video adapters to communicate with the VGA on the system board. The fifth, seventh, and eighth slots are 32-bit slots. 


been turned to the open position, the 
cover of the system unit (its left side) 
is removed easily. The two large screws 
holding it can be loosened with a few 
turns of a large, flat-blade screwdriver. 
The cover pops off easily, but putting it 
back on takes some practice because 
the bottom part needs to slide over a 
lip at the bottom of the system unit. 

The 225-watt power supply that 
runs across the top of the system unit 
automatically senses the voltage being 
applied and switches between 115 volts 
60 Hz for the US supply and 240 volts 
50 Hz for European requirements. 
Immediately beneath it on the right is 
the 3.5-inch drive bay. The 3.3-inch 


drives can be installed and removed 
easily without the usual fumbling for 
data and power cables, because all ca¬ 
bles are fixed to the drive enclosure 
itself. After the front panel is popped 
off, installing a drive involves simply 
sliding it into the enclosure while 
holding the connector at the rear of 
the enclosure. The drive’s connector 
snaps into the connector fixed on the 
drive enclosure—this single connector 
links both the power and drive signals. 
Removal of the drive involves pressing 
a small release catch at the rear of the 
enclosure while pressing the release 
catch at the front of the drive and pul¬ 
ling the drive forward. 


The hard disks are mounted be¬ 
neath the 3.3-inch bay. Each drive 
mounting is held in place by two large 
blue knobs that can be tightened and 
loosened easily by hand. These knobs 
tighten clamps on either side of the 
hard disk that prevent the disk from 
being moved along its mounting rails. 
The drives require the normal drive 
and power cables, but with the spa¬ 
cious Model 80, these also can be at¬ 
tached and disconnected easily. 

The system board, situated against 
the right-hand panel of the system unit, 
is approximately the same size as the 
AT’s, but is similar in configuration to 
the Model 60s. It extends from the 
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“Famous 
Last 
Words ” 

“The best I can get with DOS is 1Mb.” 


“A 386 is just a fast 286.” 


“The only way I can get to 16Mb is with OS/2 
_ (When it finally gets here).” _ 

“The only way I can get up to 1Gb is to wait 
for OS/3 (Hopefully by 1990).” 


X-AM” our newest software product, has, once and for all time, 
put those “famous last words” to rest. X-AM does it all. And 
it’s doing it now. We’re delivering. 

You now have the freedom to design applications like never 
before. X-AM (Xtended-Addressing Mode) has arrived. 

Call (408) 986-8373 for details 



1Mb 


“Give me a calif 
Joe Diodati 
V. P., Sales/Marketing 


IGC 


4800 Great America Parkway 
Santa Clara, California 95050 
Telephone (408) 986-8373 


How various 
software environments 
deal with 
16Mb of memory 
on a 386 machine. 


... Not At All 


...As 256 Chunks. 


X-AM + DOX 3.X 


- 1000 Mb 


16Mb 


... As One Flat Space. 


984 more Mb 
available for 
addressing when 
physical memory 
becomes available 


256 64K Segments 

16Mb 

OS/2 
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The memory on the local bus is situated in memory modules that are placed into 
connectors on the left side of the system board just above the hard disk. 


PHOTO 4: Memory Modules 


PHOTO 5: Hard-disk. Controller 


The two small connectors are for the 
keyboard and mouse. Below are paral¬ 
lel, serial, and display connectors. 


The hard disk on the Model 80 has an enhanced small device interface (ESDI). 
The board-removal handles make the board easy to install and remove, although 
mechanically, the expansion boards in the PC were much better supported. 


base of the power supply to the bot¬ 
tom of the system unit. The 80386 and 
the 80387 are located on the lower 
right corner of the board. The system 
board memory is located on two car¬ 
riers—RAM miniboards (see photo 4), 
each containing 1MB of memory on the 
reviewed 16-MHz unit. These units 
mount vertically into the memory ex¬ 
pansion connector located on the left 
side of the system board just above the 
hard disk. A single RAM miniboard is 
supplied with the machine and an ad¬ 
ditional 1MB can be added without 
using any expansion slots. This Model 
80 machine is expandable to a full 
16MB by the use of boards on the 
Micro Channel bus. 

IBM’s Micro Channel cards offer 
additional conveniences for installation 
and removal of boards that are espe¬ 
cially helpful in a crowded system. 

Each board, including the hard-disk 
controller shown in photo 3, has two 
blue handles. The handle near the rear 
bracket is the holder ; at the opposite 
end is the retainer. Even so, the boards 
are not well supported in the center of 
the unit; at that end, they depend on 


foam attached to the cover to prevent 
them from flapping about. Mechani¬ 
cally, the expansion cards in the PC 
series were much better supported. 
Overall, the trade-off for easier inser¬ 
tion and removal is a good one. 

Below the hard disks are the ex¬ 
pansion slots. In addition to using a 
new bus interface, the slot covers are 
also different. Photo 6 shows the slot 
covers as viewed from the outside of 
the system unit. The covers are tight¬ 
ened or loosened using the black metal 
knobs located to the left of each. These 
knobs can be turned either by hand (a 
strong one) or using a screw driver. 
Once the knob has been loosened, the 
cover can be slid out a quarter of an 
inch or so and popped inward to be 
removed. Then, an expansion card can 
be slid into the slot and secured. These 
rear brackets are different from the 
AT’s and are isolated from the ground 
on the board in order to reduce cur¬ 
rent loops and resultant EMI. 

The battery and speaker module 
are located beneath the disk drive bay 
at the front of the unit. The PS/2 family 
has a more advanced audio system than 


the PC, and the speaker can be driven 
directly from the Micro Channel. 

The Model 80 has a fan at the base 
of the power supply. Air is pulled in 
from the top of the unit through the 
power supply, down over the expan¬ 
sion boards. Then it is routed out of 
the ventilation grill at the lower side 
and front of the unit through a plastic 
scoop arrangement (see photo 7). 

Thus, air is blown out at foot level in¬ 
stead of knee level-—a wise choice for 
a unit obviously meant to be placed 
under a working surface. 

INSIDE OF AN 80 

The Model 80 system board has eight 
slots: three 32-bit, four 16-bit, and one 
16-bit slot with an auxiliary video ex¬ 
tension. The topmost two are 16-bit 
slots, with the 8-bit portion on the left 
and the smaller 16-bit portion on the 
right. The third slot from the top (the 
one with the video extension) is in¬ 
tended for video adapters. The video 
extension enables a card that is in that 
slot to communicate with the video 
subsystem on the system board. The 
extra signals that are required for the 
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The new generation of software 
development tools are here. 

Now ... 




Arity ... 

The only fully-integrated family of software development 
tools designed for today’s programming needs. 

You’re looking for a language which can handle today’s programming tasks: 
expert systems, natural language, relational databases, intelligent human interfaces. 
Your best move is Arity/Prolog. Arity/Prolog is the foundation for a variety of 
programming tools designed to meet your programming needs. 


Expert Systems 


Prolog 


Arity/Expert is a programming tool which 
bridges the gap between a human’s view of a 
problem and a computer’s view of the problem. 
Arity/Expert is a frame-based system which 
features backward chaining, automatic explan¬ 
ation generation, positive and negative confi¬ 
dence factors, and complete system debugging 
facilities. And Arity/Expert is designed with 
a unique open-ended architecture that allows 
you to customize your expert system to 
match your individual needs. 



Arity/Prolog is a true superset of the 
Edinburgh Prolog standard. It includes 
features such as one gigabyte of virtual 
memory, complete string support, database 
partitioning, definite clause grammar 
support, and full MS-DOS access. And 
Arity/Prolog has highly-developed inter¬ 
faces to other programming languages, 
such as C, assembly, and Pascal. So you 
don’t have to abandon your existing devel¬ 
opment efforts to take advantage of the 
power and flexibility of Arity/Prolog. 

Arity/Prolog is the overwhelming choice 

of users and reviewers alike as the premier Prolog 

implementation for IBM PCs and compatibles. 


Check us out! 



Structured Query Language (SQL) is fast becoming the 
industry standard relational database interface language. 
The Arity/SQL package lets you easily add this familiar 
database interface to your Arity/Prolog applications. Using 
Arity/SQL queries, you can easily display specific information 
from a database table, combine data from many different 
tables, and perform comparisons among data in the database. 
If you’re planning to incorporate relational database technology 
into any of your applications, you’ll want to use the 
combination of Arity/Prolog and Arity/SQL to speed your 
development efforts. 



Call today for more information on the Arity 
family of software development tools. 

1-800-PC-Arity 
(Mass: 617-371-1243) 


Arity Corporation 30 Domino Drive 

Concord, Massachusetts 
01742 
4- 


CIRCLE NO. 136 ON REAPER SERVICE CARD 


























































MODEL 80 


PHOTO 6: Slot Carers 



The black knobs located at the base 
(left) of each slot fasten or loosen 
the covers (or expansion cards). 


video expansion extend the slot to the 
left noticeably farther than the other 
slots on the system board. 

The fourth and sixth slots are ad¬ 
ditional 16-bit slots; the fifth, seventh, 
and eighth slots are 32-bit. As photo 2 
shows, the 32-bit slots extend farther to 
the right than the 16-bit slots, but they 
also extend slightly farther to the left. 
The extension on the right is for the 
additional address and data lines. The 
small extension on the left includes the 
four lines used for the Matched Mem¬ 
ory protocol. These lines permit intelli¬ 
gent 32-bit cards to increase the trans¬ 
fer speed over the bus; they are not 
present on the 16-bit slots. In the 
tested configuration, the disk controller 
occupied the top 16-bit slot and the 
other seven slots are vacant. 

By using the Matched Memory 
protocol lines, a fast processor can 
query a memory card to see if the 
memory is capable of operating at a 
faster rate than the basic cycle time. 

The minimum cycle time on the 16- 
MHz Model 80 is 230 ns, as it is the 
nearest multiple of the clock rate to 
200 ns. The MMC allows this time to 
be reduced by a clock cycle to 187 ns. 
The MMC must be requested on a 
cycle-by-cycle basis to gain the addi- 



The scoop in the cover channels air 
from the power supply over the ex¬ 
pansion slots and out the bottom. 


tional speed. Three signals are supplied 
on the Micro Channel. The MMC signal 
is for the system microprocessor con¬ 
trolling the bus to signal that it is capa¬ 
ble of running a MMC. The Matched 
Memory Cycle Request (MMCR) is 
driven by a slave board to request a 
faster cycle on the system bus. When 
the data are valid on the bus during a 
MMC, the MMC Command (MMC CMD) 
is generated by the 80386. 

The logic circuitry on the Model 
80 system board provides a mechanism 
whereby a 16-bit data master on the 
Micro Channel can communicate with 
32-bit data slaves. Four byte-enable sig¬ 
nals, which normally are used by 32-bit 
slaves, are generated by the system 
when a 16-bit master is controlling the 
bus. With a 32-bit master, these are 
usually generated by the master itself. 

OPERATING OPPORTUNITIES 

Either DOS 3.3 or Operating System/2 
(OS/2, not yet available) is required for 
the Model 80; each must be purchased 
separately. Cassette BASIC comes with 
the machine, but no manual is in¬ 
cluded. DOS 3.3 comes with BASIC 3.3 
and, again, the manual is extra. (See 
“Aging DOS,” Julie Anderson, p. 180 
for a discussion of the new version.) 


The Model 80 Reference Diskette 
is similar in purpose and function to 
the Model 30/60 version. It contains a 
menu-driven guide to the system for 
novices, in addition to configuration 
software and IBMCACHE. The software 
and system diagnostics include the ad¬ 
vanced diagnostics (invoked by press¬ 
ing Ctrl-A at the option menu screen). 
Each time an option is installed in the 
system, for example a Token-Ring 
board, the machine’s Reference Disk¬ 
ette should be updated. This provides 
the necessary adapter configuration 
files for the system in lieu of setting 
switches on expansion cards. 

IBM has announced that OS/2 is 
the operating system of the future for 
the Model 80. The features of OS/2 
(described in the sidebar “The Yellow 
Brick Road to OS/2” in “Aging DOS”) 
include permitting the machine to be 
operated in 80286 protected mode. But 
OS/2 will not exploit the 80386; no 
current DOS-like operating system 
does. Until such an operating system is 
developed, the full power of the 80386 
will remain untapped. In the meantime, 
the increasing availability of control 
programs that can use the virtual 8086 
mode of the 80386, makes the machine 
viable. In addition to the operating sys¬ 
tem and language products mentioned 
above, IBM plans to provide the Ad¬ 
vanced Interactive Executive (AIX) op¬ 
erating system and AIX languages VS 
Pascal, VS FORTRAN, and C for use on 
the Model 80. This system will be a 
subset of the operating system cur¬ 
rently available on the RT PC. IBM 
plans to provide information regarding 
the price and planned availability of 
this group of products in the fourth 
quarter of 1987. 

PERFORMANCE TESTING 

The Model 80 went through the stan¬ 
dard two-part examination. Its 32-bit 
bus implementation inhibited the first 
part of the tests, in which a series of 
software and hardware products are 
installed to check for compatibility. 
None of the usual expansion boards 
could be installed. In the second half, 
the Model 80 was run through the eval¬ 
uation suite developed for PC Tech 
Journals “Out of the Shadow of IBM” 
series on AT compatibles. (The series 
began in the August 1986 issue. The 
modification of the tests to run on 
80386-based computers is detailed in 
“Update on Performance and Compati¬ 
bility Tests,” Ted Forgeron, Paul Pierce, 
and Steven Armbrust, March 1987, 
p. 70.) The results of the evaluation 
suite are shown in table 1, with com- 
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TABLE 1: Compatibility and Performance Tests 



8-MHz AT, 

DESKPRO 386, 

16-MHz MODEL 80, 


30MB DISK*’ 

40MB DISK, 80387 

70MB DISK 

ATBIOS 

ROM BIOS date 

11/15/85 

08/19/86 

1987 

ATPERF 

Average RAM instruction fetch (/xs) 




BYTE 

.25 

.19 

.19 

WORD 

.403 (100) 6 

.14 (280) 

.13 (310) 

DWORD 

N/A 

.23 

.20 

Average RAM read time (/xs) 




BYTE 

.401 (100) 

.13/.26 (298/154) 

.25 (160) 

WORD 

.401 (100) 

.13/.26 (298/154) 

.25 (160) 

DWORD 

N/A 

.14/.26 

.25 

Average RAM write time (/xs) 




BYTE 

.401 (100) 

.13/.26 (307/154) 

.14 (283) 

WORD 

.401 (100) 

.13/ 26 (307/154) 

.14 (283) 

DWORD 

N/A 

.13/.26 

.14 

Average ROM read time (/xs) 




BYTE 

.401 (100) 

.39 (102) 

.25 (160) 

WORD 

.401 (100) 

.39 (102) 

.25 (160) 

DWORD 

N/A 

.39 

.25 

Average CGA video write time (/xs) 




BYTE 

1.208 (100) 

1.21 (100) 

N/A 

WORD 

2.415 (100) 

2.42 (100) 

N/A 

DWORD 

N/A 

4.83 

N/A 

Average EMM read time (/xs) 




BYTE 

.402 (100) 

.13 (301 ) c 

N/A 

WORD 

.402 (100) 

.13 (301 ) c 

N/A 

DWORD 

N/A 

,14 C 

N/A 

Average EMM write time (/xs) 




BYTE 

.402 (100) 

.13 (306) 

N/A 

WORD 

.402 (100) 

.13 (306) 

N/A 

DWORD 

N/A 

.13 

N/A 

CPU clock rate (MHz) 

8.0 (100) 

16.0 (200) 

16.0 (200) 

Math coprocessor clock rate (MHz) 

53 (100) 

16.0 (200) 

16.0 (200) 

Refresh overhead (%) 

7.1 

14.9 

4.0 

RAM read wait states 

1 

0 

2 

RAM write wait states 

1 

0 

0 

ROM read wait states 

1 

4 

2 

Video write wait states (CGA) 

8 

17 

N/A 

EMM read wait states 

1 

0 C 

N/A 

EMM write wait states 

1 

O' 

N/A 

ATFLOAT 

Performance as percentage relative to AT 

100 

630 

590 

ATDISK 

Sectors/track 

17 

17 

32 

Heads 

5 

5 

64 

Cylinders 

731 

978 

69 

Total space (million bytes) 

31.81 

42.56 

72.35 

Track-track seek time (ms) 

6.0 

4.1 

14.1 

Average seek time (ms) 

37.1 

27.6 

33.1 

Effective transfer rate (KB/sec) 

170.1 

254.5 

479.1 

DOS file I/O (sec)^ (with/without cache) 

7.3 

5.5/8.0 

11.4/12.7 

Interleave 

3 

2 

1 

a The figures for the IBM AT are the average results from several machines, whereas the results from the Compaq Deskpro 386 and IBM PS/2 Model 80 are 
taken only from the review sample model. 

b Figures shown in parentheses represent the relative performance expressed as a percentage compared to PC Tech Journal’s baseline machine, the 8-MHz, 

30MB AT. 

c EMM measurements were taken using the Deskpro 386’s built-in memory configured as expanded memory with the CEMM driver. 

d The Compaq Deskpro 386 was tested with and without the Compaq disk-caching program and the IBM Model 80 was tested with and without IBMCACHE. 


The PS/2 Model 80 had not been released when this review was conducted, thus an exact ROM BIOS date was not available. 
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The Micro Channel architecture prohibited testing the Model 80 with AT-compati- 
ble add-in boards; however, most of the software tested ran well. ATDISK showed 
the 70MB drives to be high-performance units appropriate to such a machine. 


parison figures for an 8-MHz AT (the 
standard against which all computers 
normally are measured) and the Com¬ 
paq Deskpro 386 with an 80387, per¬ 
haps the more interesting comparison. 

The hardware products that could 
be tested with the Model 80 were an 
80387 (already installed), a Microsoft 
serial Mouse, and an IBM Mouse. IBM’s 
VGA video interface also was tested 
with a 8312 color monitor. (The com¬ 
munications programs and a modem, 
which usually are part of the evalua¬ 
tion, could not be included because 
telephone lines were not available in 
the room provided for testing.) 


All of these products worked in 
the Model 80, almost without incident. 
Even though the IBM Model 80 has an 
interface for its own Mouse, the Micro¬ 
soft Mouse worked with both Windows 
and Word. With the Model 80s floor¬ 
standing system unit, the cable on the 
Microsoft Mouse seems short, although 
the mouse worked normally. 

The software tested include Micro¬ 
soft Windows 1.01 and Microsoft Word 
3.1 to test graphics and the mouse. 
Borland’s SuperKey 1.11 A, SideKick 
1.36A, and Turbo Lightning 1.101A, plus 
Living Videotext’s Ready! 1.00D, were 
used to evaluate memory-resident pro- 



Read what they’re saying about this 
popular program for prototyping and 
demo-making: 


“A winner right out of the start¬ 
ing gate. After you use DEMO 
once, you’ll wonder how you got 
along without it.” 

—PC Magazine 

“Everybody who writes soft¬ 
ware, either commercially or for 
in-house applications, should 
immediately order a copy. Period. 
No exceptions.” 

—Soft-letter 


Product of the Month 

—PC Tech Journal 

Thousands of developers and most 
of the largest and best known software 
companies are using this program. 

You can, too. Act now! 

The perfect companion to the Demo 
Program. The Tutorial helps you learn 
the ins and outs of its basic and ad¬ 
vanced features. Complete with a 96 
page manual containing step-by-step 
instructions, diskette, and function 
key template. 







Use 800-number for orders only. 

Questions, special shipping, etc., call 617-332-2240. 
No Purchase Orders. Massachusetts residents add 5% 
sales tax. Outside of the U.S.A., add $15.00. 

Requires 256K IBM PC/Compatible, DOS 2.0 or later. 
Supports Monochrome, Color Graphics, and EGA 
Adapters (text mode only). The Tutorial requires the 



SOFTWARE 
GARDEN, INC. 

Dept. T-3 

PO. Box 373, Newton Highlands, MA 02161 
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UNIX TOOLS FOR YOUR PC 


MODEL 80 


PC/VI 


UNIX’s VI Editor Now Available 
For Your PC! 

Are you being as productive as you can be with your 
computer? An editor should be a tool, not an obstacle to getting 
the job done. Increase your productivity today by choosing 
PC/VI— a COMPLETE implementation of UNIX* VI version 3.9 
(as provided with System V Release 2). 

PC/VI is an implementation of the most powerful and most 
widely used full-screen editor available under the UNIX 
operating system. The following is only a hint of the power 
behind PC/VI: 

• Global search or search and replace using regular expressions 

• Full undo capability 

• Deletions, changes and cursor positioning on character, 
word, line, sentence, paragraph, section or global basis 

• Editing of files larger than available memory 

• Shell escapes to DOS 

• Copying and moving text 

• Macros and Wford abbreviations 

• Many controllable options including Auto-indent, Showmatch 
and Wrap Margin 

• Filter text through external programs AND MORE! 

Don’t take it from us. Here’s what some of our customers say: 
"Just what I was looking for!” "It’s great!”, “Just like the real VI!” 
"The documentation is so good I have already learned things 
about VI that I never knew before.” — IEEE Software, 
September 1986. 

PC/VI is available for IBM-PC’s and generic MS-DOS* systems 
for only $149. Included are CTAGS and SPLIT utilities, 
TERMCAP function library, and an IBM-PC specific version 
which enhances performance by as much as TEN FOLD! 

PC/TOOLS 

What makes UNIX SO powerful? Sleek, Fast, and 
POWERFUL utilities! UNIX gives the user not dozens, but 
hundreds of tools. Now the most powerful and popular of these 
are available for your PC! Each is a complete implementation of 
the UNIX program. Open up our toolbox and find: 


• ASA 

. CP 

. GREP 

. PR 

• SUM 

• BANNER 

• CUT 

. HEAD 

. RM 

• TAIL 

. BFS 

• DATE 

. LS 

. SED 

. TR 

• CAL 

• DIFF 

• MAKE 

• SEE 

. TOUCH 

• CAT 

• DIFFH 

• MV 

• SORT 

• UNIQ 

• CHMOD 

• DIFF3 

• OD 

• SPLIT 

. WC 

• COMM 

• FIND 

. PASTE 

. STRINGS 


All of 

these for a 

limited time 

introductory price of 


H 

o 

o 

r 

</> 

Tl 

O 

9 

< 

O 

c 

9 

9 

O 


only $49.00: naturally, extensive documentation is included! 

PC/SPELL 

Why settle for a spelling checker which can only compare 
words against its limited dictionary database when PC/SPELL 
is now available? PC/SPELL is a complete implementation of 
the UNIX spelling checker, renowned for its understanding of 
the rules of English! PC/SPELL determines if a word is 
correctly spelled by not only checking its database, but also by 
testing such transformations as pluralization and the addition 
and deletion of prefixes and suffixes. For only $49.00, 
PC/SPELL is the first and last spelling checker you will 
ever need! 

Buy PC/VI and PC/TOOLS now and get PC/SPELL for only 
$1.00! Site licenses are available. Dealer inquiries invited. MA 
residents add 5% sales tax. AMEX, MC and Visa accepted 
without surcharge. Thirty day money back guarantee if not 
satisfied! Available in 5!A" 3 l Z>" and 8" disk formats. For more 
information call today! 

‘UNIX is a trademark of AT&T + MS DOS is a trademark of Microsoft. 

CUSTOM SOFTWARE SYSTEMS 

PO. BOX 678 • NATICK, MA 01760 
617*653*2555 
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grams. (Ready! was used in conven¬ 
tional memory only because an ex¬ 
panded memory board was not avail¬ 
able for the Model 80.) 

All of the programs worked with¬ 
out error except Microsoft Word. When 
Word 3.1 was used with the Microsoft 
Mouse and the 8312 color monitor, 
Word recognized that the VGA/8512 
combination was capable of EGA reso¬ 
lution, so it was able to display high- 
resolution characters in graphics mode, 
and show on-screen italics, underlining, 
and boldface, as well as using the vari¬ 
ous graphic symbols for the mouse. 

But it was only able to do so using two 
colors: a dark blue background with 
light blue characters. 

Attempts to switch colors revealed 
that Word recognized only those two 
colors. When the IBM Mouse was used 
instead of the Microsoft Mouse, Word 
ran correctly and was able to use the 
full range of colors. At the same time 
these tests were going on, duplicate 
problems emerged with the Model 60 
at the editorial offices. A newer version 
of Microsoft Word (3.11, April 1987), 
released since testing and available on 
3.5-inch diskettes, has eliminated the 
problem on the Model 60. It is proba¬ 
bly safe to assume that this is also true 
for the Model 80 (although PC Tech 
Journal was not able to test it), since 
the video interface is common to the 
two machines. Indeed, Microsoft Win¬ 
dows, another graphics-oriented pro¬ 
gram, worked normally, with resolution 
and colors compatible to those pro¬ 
vided by the EGA, regardless of which 
mouse was connected to the system. 

The compatibility and performance 
tests consist of five programs: ATBIOS 
checks the BIOS and BIOS data areas. 
ATKEY checks for keyboard compatibil¬ 
ity. ATPERF measures CPU and math 
coprocessor clock rates, as well as 
memory access times. ATFLOAT mea¬ 
sures floating-point operations with the 
math coprocessor installed. ATDISK 
measures hard disk performance. 

ATBIOS showed that the Model 80 
uses the BIOS data area in the same 
way that the AT does. Of course, the 
BIOS lists an IBM copyright and a 1987 
copyright date. ATKEY verified the key¬ 
board compatibility, enabling the key¬ 
board to repeat at 30 characters per 
second with a quarter-second delay. 

ATFLOAT revealed that the Model 
80, with its 16-MHz 80387, can process 
floating-point operations almost 6 times 
as fast as an 8-MHz AT (which uses a 
5.33-MHz 80287), but not quite as fast 
as the Compaq Deskpro 386 (with a 
16-MHz 80387), which can process 
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floating-point operations more than 6 
times as fast as an 8-MHz AT. This is an 
impressive performance that clearly 
shows the advantages an 80387 can 
offer over the 80287. 

The 70MB drives in the Model 80 
were shown to be the high-perfor¬ 
mance units appropriate for a com¬ 
puter of this power, by their execution 
of ATDISK. The Model 80s hard disks 
have an especially good effective trans¬ 
fer rate—approximately twice as good 
as that demonstrated by the Deskpro 
386 drives. This performance better¬ 
ment can be traced to the Model 80s 
ESDI disk controller, which performs 
well enough to enable IBM to format 
its drives with an interleave of 1. (For 
more information on the interleave fac¬ 
tory see the August 1986 article.) 

With an interleave of 1, only one 
disk revolution is required to read (or 
write) a single track. The Deskpro 386 
drives use an interleave of 2, requiring 
two disk revolutions to read a single 
track. The ESDI is used on all PS/2 se¬ 
ries disks that have a capacity of 70MB 
or more (available only with Models 60 
and 80). This interface uses relative 
block addressing for locating data on 
the disk rather than the absolute ad¬ 
dressing used on smaller drives. 

In order for the ESDI controller to 
perform the necessary conversions to 
extract the required relative block ad¬ 
dressing information from the informa¬ 
tion supplied by the relevant DOS 
function call, the information that is 
given to the disk table about the num¬ 
ber of sectors, heads, and cylinders that 
the disk has is incorrect. The informa¬ 
tion that DOS has translates into 2,048 
sectors per cylinder; actually each cylin¬ 
der has 248 sectors. Thus, track-to-track 
tests that step the head on the disk 
drive through DOS by what the test 
thinks is one track are actually stepping 
the head through about eight tracks, 
and so, are wrong. Any random track- 
track test will still be accurate because 
the exact number of tracks stepped 
across is not important in testing for 
average access times. 

The DOS file I/O test, however, 
which reads, writes, and deletes ten 
20KB files, ran slightly slower on the 
Model 80 than the Deskpro, even with 
the 80’s disk cache active. The nature 
of the test (reading and writing many 
small files) inhibited the disk cache 
from having a beneficial effect. 

Finally, ATPERF showed that Model 
80 system performance is quite similar 
to the Deskpro 386. Average instruction 
fetch and RAM write times are almost 
identical. The video write time for the 




The new 
F286 PC-AT 
compatible 
board-level CPU 
from I-Bus gives you a 
whole new dimension of 
speed and freedom in PC or 
PC-AT bus system design. 

It’s all on a PC add-on-sized board—for use with a 
passive backplane just like other board-level systems. 
You just add the expansion cards, put it in a box (I-Bus 
has loads of backplanes and boxes), and it’s ready to 
execute any PC-AT applications software. 

Use the F286 in a disk-based or diskless system, 
with or without a keyboard, with or without a display. 

It’s packed with features such as 10 MHz zero wait 
state operation. Separately clocked 80287 support 
(runs at full speed—not half speed as in other AT’s). 
512K RAM. Battery-backed clock/calendar. Optional 
PROMDISK to run any application from the F286’s 
user EPROM. 

And best of all, it’s designed, built and supported by 
I-Bus—the originators of the passive backplane 
PC Bus. 

If you’re into systems, we speak your language. 

Call us TOLL FREE at: 

800-382-4229 

(in CA call (619)569-0646) 



The Full Service PC Bus Company 


5780 Chesapeake Court 
San Diego, CA 92123 TLX: 910 240 0290 
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MODEL 80 


Model 80 is not relevant because it is 
not possible to run a CGA in the 
Model 80 machine. The emulation time 
for the VGA to run CGA is not a fair 
comparison of performance. 

IN PRODUCTION 

With its documentation for the PS/2 
line, IBM moves in a new direction. 
Each member of the family boasts a 
high-quality reference guide. The small 
book that accompanies the Model 80 
Reference Diskette explains setting up 
the system and installing options such 
as a second disk drive or the math 
coprocessor. The one exception is the 
documentation for the disk cache—one 
loose sheet of paper, supplied with 
only one of the machines reviewed. 

A separate IBM PS/2 Model 80 
Technical Reference is available, while 
the IBM Personal Computer and PS/2 
BIOS Interface Technical Reference cov¬ 
ers the range of machines. The Model 
80 reference merits special mention: it 
is a considerable improvement on the 
PC and AT references. For one thing, it 
is better organized, not the hodge¬ 
podge of technical specifications like 
some early manuals. In addition, it ex¬ 
plains extremely technical information 
in terms that even a less-sophisticated 
user can understand. 


On the other hand, this manual 
might be incomplete. The quality varies 
between sections almost as if each had 
been written by a different group 
within IBM. The Micro Channel section 
is very well done. It obviously is de¬ 
signed to encourage developers to 
build Micro Channel boards, but it in¬ 
cludes no schematics that would permit 
trouble-shooting or repair at a compo¬ 
nent level. The BIOS manual no longer 
provides listings as the AT manual did; 
in addition, it describes only those 
functions available and the result of 
using them. The philosophy of provid¬ 
ing a simpler user interface, which is 
so apparent in the hardware of these 
machines, has obviously been applied 
in the documentation as well. This is 
something the more sophisticated user 
will appreciate. 

IBM provides a one-year, limited 
warranty for the Model 80. Extended 
service contracts are also available from 
the company and its authorized deal¬ 
ers. But because of the improved de¬ 
sign delivered by the Micro Channel 
architecture, making error detection so 
much easier for diagnostic and service 
programs, IBM has lowered the price 
of its service contracts for the Model 80 
and other Micro Channel systems. The 
annual contract for a Model 80 with a 


44MB hard disk is $220 (compared 
with $546 for the AT Model 339). 

The Model 80 is a computer sys¬ 
tem with one foot in the present and 
the other decidedly in the future. The 
16-MHz machine tested here offers per¬ 
formance that matches any personal 
computer on the market and the 20- 
MHz version could surpass that. It of¬ 
fers excellent software compatibility for 
the present, and, with its IBM name, 
any software that does not run on the 
Model 80 probably will be modified to 
do so soon. 

The biggest strike against the 
Model 80 at this time is that the Micro 
Channel architecture prohibits the ma¬ 
chine from accepting the multitude of 
add-in cards now available for the AT 
and compatibles. Of course, this should 
be balanced against the greatly reduced 
need for such cards, as a result of the 
Model 80s many standard features. For 
whatever time period ensues, purchas¬ 
ers of the Model 80 simply will be lim¬ 
ited to add-in cards provided by IBM. 

If the consideration is the perfor¬ 
mance of machines as they currently 
can be configured, the Model 80s di¬ 
rect competition is the Compaq Desk- 
pro 386 (which may be more cost- 
effective in the current state of affairs). 
This probably will change with the 
emergence of boards designed for the 
Micro Channel architecture, an operat¬ 
ing system (as yet unannounced) that 
exploits the new system design, and 
applications software written to that 
new operating system. 

More importantly, the new archi¬ 
tecture, although currently incompati¬ 
ble, hold great promise. Its ability to 
support faster bus cycles with the 
Matched Memory protocol makes it a 
legitimate base for even higher perfor¬ 
mance microprocessors in the future. 

Its capacity to handle multiple bus mas¬ 
ters in a single system will promote the 
development of intelligent controllers, 
such as network boards and micro-to- 
mainframe boards, that will off-load 
much of the work that systems now 
must do to support those functions. 
Switchless option selection and ad¬ 
vanced error detection capabilities will 
offer many additional benefits. 

This is a machine with outstanding 
potential for the future that delivers 
top-quality performance today. When 
OS/2 finally arrives, it will be better 
able to take advantage of the power of 
the Model 80s 80386. Looking ahead 
even farther, an operating system that 
takes full advantage of this micropro¬ 
cessor could make the IBM PS/2 Model 
80 an even better investment. I"~ 1111 ^ 



ELP 


is at hand 


HELP/Control™ — an on-line help system for the IBM-PC. HELP/Control includes HELP/Runtime, 
HELP/Popup and our help screen compiler. 

With HELP/Runtime, a few simple subroutine calls add context sensitive on-line help to your 
application. HELP/Runtime includes tested interfaces for C (Microsoft and Lattice), Pascal 
(Microsoft andTurbo), IBM BASIC (Interpreter and Compiler), Microsoft FORTRAN, COBOL(IBM and 
Realia) and assembler. 

Use our concise screen definition language to build your help files. You define the bold captions on 
your help screens and specify the links to other screens. If you have existing documentation files, we 
supply a program which automatically marks them up to get on-line quickly. You can put an entire 
user or reference manual on-line, completely accessible to the user at all times. 

HELP/Control also includes HELP/Popup, which provides memory resident access to your custom 
help screens. Use it to document dBase and 123 applications. HELP/Popup uses the same help files 
as HELP/Runtime and operates the same from the user's point of view, allowing you to provide a 
consistent on-line environment across diverse applications. 

The complete package (software, on-line manual, printed manual, and demo programs) costs 
$125.00 and includes a royalty-free license to add HELP/Runtime to your applications and a license 
to make 25 copies of HELP/Popup. A demonstration diskette, including the on-line manual, costs 
$15.00. To order, or for more information (including dealer, multiple-copy and site-license pricing) 
call MDS at 207/772-5436. We accept MasterCard and VISA. 

New options with release 1.20: 

• Use Dan Bricklin's Demo Program to build your help system. Our translator turns it into a 
HELP/Control source file. 

• Include graphics in your help screens. 


• Mouse support. 




MDS, INC., P.O. BOX 1237, PORTLAND, MAINE 04104 
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Recent PC 
announcements 
have left 
Compaq 
in an 
enviable 
position. 



Compaq still 




Demand for the 12-MHz 
COMPAQ DESKPRO 286 has nearly 
doubled since the PS/2 introduction. 


I n the midst of the 
clamor surrounding the 
new IBM® PS/2 personal 
computers, one thing is 
perfectly clear to people 
who really know PC's. 
COMPAQ® personal comput¬ 
ers still work better. They 
enhance your produc¬ 
tivity within 
the industry 
standard, and 
give you maxi¬ 
mum perform¬ 
ance from the 
world's largest 
library of busi¬ 
ness software. 


different storage devices on all 
COMPAQ desktops. 

Examine compatibility. We 
let you use all the industry- 
standard software and ex¬ 
pansion boards that you 
already own. 


Still the 

performance leader 

COMPAQ personal com¬ 
puters prove superior in overall 
performance. 

Take speed. The COMPAQ 
DESKPRO 286® runs your soft¬ 
ware up to 20% faster than its 
PS/2™ counterpart. And, the 
COMPAQ DESKPRO 386™ 
sets all records for speed in 
advanced-technology, industry- 
standard personal computers. 

Consider flexibility. Compaq 
offers 5 V 4 " diskette drives, and 
allows you to add 3 V 2 " drives. 
In fact, you can add up to four 


The 12-MHz COMPAQ PORTABLE III 
is the smallest, most powerful full-function portable there is. 


Look at expandability. Our 
industry-standard slots enable 
you to add many extra func¬ 
tions. So you can 
configure your sys¬ 
tem exactly the way 
you want it. 

Finally, compare 
portability. You 
can't. The 12-MHz 
80286-based 
COMPAQ 
PORTABLE III™ 
is the undisputed 
leader. It offers the 


COMPAQ 
fixed disk drives 
can access data up to 2 V 2 
times faster than PS/2 drives. 


performance of a desk¬ 
top without any of the 
compromises you'll find 

in other portables. 

Compaq applies 
innovative technology 
within the industry 
standard, without sac¬ 
rificing compatibility. 

Earn higher returns 
on your investment 

American business has 
$80 billion invested in 


It still simply works better. 

IBM, OS/2 and PS/2 are trademarks of International Business Machines Corporation. MS OS/2 is a product of Microsoft Corporation. 
©1987 Compaq Computer Corporation. All rights reserved. 











mm 


works better 



Two-way compatibility 


the current PC standard, in¬ 
cluding 72 million software 
and hardware products, and 
hundreds of millions of hours 
in training. 

Compaq designs its comput¬ 
ers to protect your investment. 
And because they do more, 
they also maximize it. 


Compaq has be¬ 
come famous for 
its legendary 
compatibility 
and connectiv¬ 
ity. Our per¬ 
sonal computers 
will run thou¬ 
sands of pro- 


The COMPAQ 
DESKPRO 386 
the standard 
for high-performance, 
advanced-technology 
desktop computing. 


grams, without modifi¬ 
cation, far faster than 
other computers. And 
they work with all the other 
compatible computers in your 
office, without time-consuming 
diskette conversions. 

As for the future, all 80286- 
and 80386-powered COMPAQ 
personal computers will run 
the new MS OS/2 operating 
system, allowing you to di¬ 
rectly access up to 16 mega¬ 


bytes of memory. And they'll 
run all the applications de¬ 
veloped for OS/2™. Again, 
much faster. 

We don't burn bridges, 
we build them 

At Compaq, advances are mea¬ 
sured by our ability to push 
technology forward, without 
leaving you behind. 



The new 
MS OS/2 oper¬ 
ating system will run 
on all 80286- and 80386- 
based COMPAQ personal compute] 


COMPAQ computers let you 
incorporate developing technol¬ 
ogy, and take advantage of the 
latest technology in a way that's 
fully compatible with the hard¬ 
ware, software and add-ons 
you already own, So Compaq 
protects your investment. 

These are all reasons why 
recent surveys show COMPAQ 
owners are the most satisfied 
personal computer users. 

Call 1-800-231-0900, operator 
39, for information and the loca¬ 
tion of your nearest Authorized 
COMPAQ Computer Dealer. In 
Canada, call 416-449-8741. 


compm 
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U ntil recently, buying an IBM per¬ 
sonal computer was like special¬ 
ordering a new American car 
used to be. Want a stick shift but not 
air conditioning? Can you do without 
overdrive? And will that be a V-8 or a 
V-6? Two-tone blue or blue with a vinyl 
top? And the color of the vinyl? 

Configuring a personal computer 
system involved a comparable set of 
decisions at every turn. There were 
disk drive decisions, both floppy and 
fixed. There were memory decisions 
and expanded memory decisions, paral¬ 
lel and serial port decisions, and 
graphics decisions—boy, were there 
graphics decisions, not to mention dis¬ 
play decisions. There were even those 
knotty clock/calendar decisions. 

All that has changed. Buying a 
computer in the Personal System/2 line 
is more like buying a Japanese car: 
once you choose the model, the only 
decision left to make is color; once you 
decide to buy into the PS/2 line, the 
only decision to make is which of the 
four new displays (three color and one 
monochrome) to attach to the system. 
Nearly all of the other technical deci¬ 
sions have been eliminated. 

Four new models were announced 
in April, and three of them were actu¬ 
ally, rolled out onto the showroom 
floor: Models 30, 50, and 60. Model 80, 
the 80386 workstation product, arrived 


in June. Models 30 and 50 are desktop 
computers; 60 and 80 are floor-stand¬ 
ing units, a la the RT PC. Deciding 
among them depends largely on disks 
and money: how big and how much. 
Table 1 lists the details of all the sys¬ 
tems; part numbers and prices of all 
the major products announced along 
with the PS/2 machines are listed at the 
end of this article. 

Context is very important in evalu¬ 
ating PS/2 computers: how do they 
compare to each other, to the PC line, 
and to the competition? Table 2 com¬ 
pares similarly configured systems of 
both IBM and the competition. In 
order to make equivalent comparisons 
among systems, we added the follow¬ 
ing elements to the base configuation: 
adaptable-sync color monitor ($570), 
256KB EGA-equivalent board ($350), 
and 512KB memory board to provide 
an additional port ($450). Because a 
graphics subsystem is included in each 
PS/2 machine, we had to add only the 
PS/2 8513 color monitor ($685) to 
complete each PS/2 configuration. 

STARTING SLOW 

Dealers of IBM machines openly ap¬ 
plauded when the Model 30 was an¬ 
nounced back in April, probably be¬ 
cause of price ($1,695, or $2,295 with a 
20MB hard disk) and because it ap¬ 
peared to be suited for use in homes, 
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At this moment, price 
andperformance 
comparisons 
between the PS/2 line 
and its competition 
may provide no 
compelling reason 
to switch to the new 
IBM models; but the 
future may tell a 
different story. 


schools, and possibly as secretarial 
workstations. Two months later, as this 
article was being written, dealer cheers 
were replaced by these words from a 
Businessland executive: “Slow start for 
the 30.” He predicted a marketing ef¬ 
fort directed to boost its slow sales; 
others predicted lower prices. 

A small sampling of the education 
market told a different story: for exam¬ 
ple, the initial order for PS/2s by one 
large technical university was for 35 
machines: thirty of them were Model 
30 s; the other five were divided be¬ 
tween Model 50s and 60s. A university 
spokesman called the Model 30 “a fair 
student machine because it’s priced 
right,” but said it faces an uphill climb 
to overtake the Macintosh as the stu¬ 
dents’ computer of choice. 

IBM describes the Model 30 as 
providing “enhanced function at a 
lower cost than the IBM Personal Com¬ 
puter or IBM Personal Computer XT.” 

It is an 8086-based, 8-MHz machine 
with 640KB of RAM; a color graphics 
subsystem called the Multi-Color 
Graphics Array (MCGA); three ports for 
serial, parallel, and pointing devices; 
and three PC-bus expansion slots. Be¬ 
cause of its foot in the old 8086 pro¬ 
cessor camp and its lack of the new 
Micro Channel bus, the Model 30 can¬ 
not be considered a full member of 
the PS/2 family. It also does not have 


the new Video Graphics Array (VGA) 
although all the new displays can be 
used with this model. 

The Model 30 is available with two 
720KB 3.5-inch diskette drives or with 
one 720KB, 3.5-inch diskette drive and 
one 20MB hard disk. For a detailed 
analysis of the Model 30 see “Model 
30: Apart from the Family,” Ted 
Mirecki, this issue, p. 92. 

Because the supply of PC/XTs has 
all but dried up except in educational 
institutions, price comparisons to the 
Model 30 are largely theoretical: an XT 
Model 089 with 640KB, CGA, the IBM 
RGB display, serial and parallel ports, 
and a 20MB hard disk lists for $3,484. 
The Model 30 with a 20MB drive and 
the 8513 display lists for $2,980. As Will 
Fastie points out in “What IBM Did 
Right and Wrong, Part/2,” (this issue, 
p. 46), the Model 30 has “roughly twice 
the performance of an XT and much 
better graphics for 17-percent less.” 
Another machine for comparison is the 
AT&T 6300, which has an 8086, 20MB 
hard disk, 640KB, serial and parallel 
ports, CGA-compatible graphics, color 
display, and a clock-calendar with a list 
price of $2,108 (see table 2). 

THE CLEAR WINNER 

Adding $1,300 to a “monitorless” 

Model 30 will buy the Model 50 box 
($3,595) and a clear pedigree in the 


PS/2 family. The Model 50 is an 80286, 
10-MHz desktop machine with one 
1.44MB, 3.5-inch diskette drive, 20MB 
hard disk, the new Micro Channel Ar¬ 
chitecture, VGA, three expansion slots, 
and three ports. IBM press information 
describes the Model 50 as “combining 
many features previously available as 
options in a low-cost, business-oriented 
configuration.” 

Dealers have not been disap¬ 
pointed with this machine; all dealers 
contacted for this article named the 
Model 50 as an early and clear favorite 
of the business buyer. Senior technical 
editor Jim Shields calls the Model 50 
and its close relation the Model 60, 

“the new generation of IBM ATs” and 
says that they “improve on the AT in 
almost every way.” (His technical analy¬ 
sis of the Models 50 and 60 appears in 
“Models 50 and 60: New-Generation 
ATs,” this issue, p. 110.) 

To place the Model 50 in context, 
compare it with the Apple Macintosh 
SE and the XT 286 and AT 339. The 
basic Model 50 with IBM mouse and 
monochrome display lists for $3,940; 
the Mac SE for $3,698. The price differ¬ 
ence between the Model 50 and the 
Mac buys three expansion slots on the 
Model 50 versus one on the Mac; an¬ 
other $325 invested in the Model 50 
for a monitor yields color, an option 
that is lacking on the Mac. 
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MARKET CONTEXT 



30-002 

30-021 

50-021 

Price 

$1,695 

$2,295 

$3,595 

Date available 

Now 

Now 

Now 

Processor 

8086 

8 MHz 

8086 

8 MHz 

80286 

10 MHz 

Hard disk 

No 

20MB 

20MB 

Diskette drive 

720KB 

720KB 

1.44MB 

(3.5-inch) 

2 drives 

1 drive 

1 drive, 

2nd optional 

System RAM 

640KB 

640KB 

1MB 

System ROM 

64KB 

64KB 

128KB 

Maximum 

640KB 

640KB 

7MB 

system memory 

Graphics subsystem 

MCGA 

MCGA 

VGA 

Graphics—maximum 

resolution 

640-by-480 

640-by-480 

640-by-480 

Graphics—full color 

300-by-200 

300-by-200 

320-by-200 

Text mode 

640-by-400 

640-by-400 

720-by-400 

Bus 

PC bus 

8-bit 

PC bus 

8-bit 

Micro Channel 

16-bit 

Ports 

Keyboard, 

serial, 

parallel, 

pointer 

Keyboard, 

serial, 

parallel, 

pointer 

Keyboard, 

serial, 

parallel, 

pointer 

Diskette controller 

Included on 
system board 

Included on 
system board 

Supports 2 
diskette drives 

Disk controller 

N/A 

ST506 

ST506 

Available Expansion Slots 

3 (8-bit) 

3 (8-bit) 

3 (16-bit) 

Keyboard 

Enhanced 

Enhanced 

Enhanced 

Design 

Desktop 

Desktop 

Desktop 

Power supply (wattage) 

70 

70 

94 

Clock 

Time/Date 

Time/Date 

Time/Date 

Weight (pounds) 

15.7 

15.7 

21 

Depth (inches) 

15.6 

15.6 

16.5 

Width (inches) 

16 

16 

14.1 

Height (inches) 

4 

4 

5.5 

Electrical 

90-265 V 

50-60 Hz 

90-265 V 

50-60 Hz 

90-265 V 

50-60 Hz 


The two Model 30s may be most attractive for home use and in schools. Model 
50, with its clear PS/2 pedigree, is the leader in the marketplace at present. 


The XT 286, as configured in table 
3, lists for about $4,177 and offers con¬ 
siderably less raw performance than 
the Model 50. The AT 339, which does 
offer somewhat better raw disk perfor¬ 
mance over the Model 50, lists for 
$5,962 in this standard, enhanced color 
graphics and display configuration. 

LIGHT AT THE TOP 

The two systems at the top of the PS/2 
line, Models 60 and 80, do not fare as 
well with the competition as the Model 
50 does. First a word about the systems 
themselves is in order. 

Mass storage and expansion poten¬ 
tial set the Model 60 apart from the 
Model 50. The floor-standing Model 60 
comes in two configurations, one with 
a 44MB hard disk (60-041) and the 
other with a 70MB disk (60-071); base 
prices of these configurations are 
$5,295 and $6,295, respectively. Like 
the Model 50, the Model 60 is an 
80286, 10-MHz machine with VGA and 
Micro Channel. The Model 60 has 
seven 16-bit expansion slots, whereas 
the Model 50 has three. 

To place the Model 60 in context, 
consider the AT 339, the AST Pre¬ 
mium/286, and the Compaq Deskpro 
286 and note that the comparison earns 
a thumbs-down vote in the aforemen¬ 
tioned “Right and Wrong” article. As 
Fastie points out, a machine like the 
Model 60 with a 10-MHz processor, 
one-wait-state memory, noninterleaved 
disk and cache software, and base 
prices of $5,295 (44MB disk) and 
$6,295 (70MB disk) has stiff competi¬ 
tion from the AT and compatibles. The 
Premium/286, for example, has a 10- 
MHz processor and zero wait states, 
provides higher performance, and costs 
$3,990 (color display, EGA-equivalent 
graphics, and 40MB disk) or $4,690 
(color display, EGA-equivalent graphics, 
and 70MB disk). Remember that the 
fully configured AT 339 compares at 
$5,962, and the Compaq Deskpro 286 
with 40MB drive, color display, three 
ports, and EGA-equivalent graphics 
compares at $6,512. 

At the top of the PS/2 line sits the 
Model 80, an 80386, 16-MHz machine 
available in two configurations: with 
44MB hard disk (80-041) or a 70MB 
disk (80-071); and a 20-MHz machine 
scheduled to be available with a 115MB 
disk (80-111). The first two options 
were available in July, and the third 
option is not due until the fourth quar¬ 
ter of this year. Base prices for the 
Model 80s are $6,995, $8,495, and 
$10,995, respectively. IBM says the 
Model 80 is designed for “customers 


requiring higher performance and 
large storage, such as in engineering/ 
scientific environments.” Technical edi¬ 
tor Caroline Halliday and contributing 
editor Steven Armbrust provide a tech¬ 
nical analysis of the Model 80 and its 
performance in “Model 80: Perform¬ 
ance and Potential” (this issue, p. 138). 

The 44MB configuration of the 
Model 80 has 1MB of RAM; the 70MB 
and 115MB configurations each have 
2MB of RAM. All are expandable to 
16MB and include the VGA, Micro 
Channel bus, and a 1.44MB, 3.5-inch 
diskette drive. Seven slots are available 
on the Model 80: four are 16-bit slots 
and three are 32-bit slots. 

The Model 80 arrives in a market 
crowded with the Compaq Deskpro 


386 and a host of other competitors, 
including Apple, which offer big price 
advantages over the Model 80. The 
Deskpro 386’s base prices of $6,499 
(40MB hard disk), $7,299 (70MB disk) 
and $8,799 (130MB disk) will clearly 
keep it in strong competition with the 
Model 80. Sun Microsystems’ worksta¬ 
tion, the Sun 3/50, is $7,995 configured 
with a 71MB hard disk, and has both 
networking and windowing. 

The Sun marketing people are 
only too happy to provide a feature- 
by-feature comparison of a fully config¬ 
ured 3/50 to the Model 80, showing the 
latter in poor light in terms of both 
price and functionality. A $7,995 config¬ 
uration of the 3/50 includes a 68020 
processor at 15 MHz, 19-inch mono- 
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60-041 

60-071 

80-041 

80-071 

80-111 

$5,295 

$6,295 

$6,995 

$8,495 

$10,995 

Now 

Now 

Now 

Now 

4th quarter ’87 

80286 

10 MHz 

80286 

10 MHz 

80386 

16 MHz 

80386 

16 MHz 

80386 

20 MHz 

44MB, 

2 nd 

optional 

70MB, 

2 nd 

optional 

44MB 

70MB 

115MB 

1.44MB 

1 drive, 

2 nd optional 

1.44MB 

1 drive, 

2 nd optional 

1.44MB 

1 drive, 

2 nd optional 

1.44MB 

1 drive, 

2 nd optional 

1.44MB 

1 drive, 

2 nd optional 

1MB 

1MB 

1MB 

2MB 

2MB 

128KB 

128KB 

128KB 

128KB 

128KB 

15MB 

15MB 

16MB 

16MB 

16MB 

VGA 

VGA 

VGA 

VGA 

VGA 

640-by-480 

320 -by-200 

720-by-400 

640-by-480 

320 -by-200 

720-by-400 

640-by-480 

320 -by-200 

720-by-400 

640-by-480 

320 -by-200 

720-by-400 

640-by-480 

320 -by-200 

720-by-400 

Micro Channel 
16-bit 

Micro Channel 
16 -bit 

Micro Channel 
32 /16-bit 

Micro Channel 
32 /16-bit 

Micro Channel 
32 /16-bit 

Keyboard, 

serial, 

parallel, 

pointer 

Keyboard, 

serial, 

parallel, 

pointer 

Keyboard, 

serial, 

parallel, 

pointer 

Keyboard, 

serial, 

parallel, 

pointer 

Keyboard, 

serial, 

parallel, 

pointer 

Supports 2 
diskette drives 

Supports 2 
diskette drives 

Supports 2 
diskette drives 

Supports 2 
diskette drives 

Supports 2 
diskette drives 

ST506 

ESDI 

ST506 

ESDI 

ESDI 

7 (16-bit) 

7 (16-bit) 

4 (16-bit) 

3 (32-bit) 

4 (16-bit) 

3 (32-bit) 

4 (16-bit) 

3 (32-bit) 

Enhanced 

Enhanced 

Enhanced 

Enhanced 

Enhanced 

Floor-standing 

Floor-standing 

Floor-standing 

Floor-standing 

Floor-standing 

207 

207 

225 

225 

225 

Time/Date 

Time/Date 

Time/Date 

Time/Date 

Time/Date 

41.8 

41.8 

45.3 

52 

52 

19 

19 

19 

19 

19 

6.5 

6.5 

6.5 ' 

6.5 

6.5 

23.5 

23.5 

23.5 

23.5 

23.5 

90-265 V 

50-60 Hz 

90-265 V 

50-60 Hz 

90-265 V 

50-60 Hz 

90-265 V 

50-60 Hz 

90-265 V 

50-60 Hz 


The two Model 60s and three Model 80s sit atop the new family. Model 60 im¬ 
proves on the AT in nearly every way; Model 80 is poised for the advent of OS/2. 


chrome display, maximum system 
memory of 4MB, integrated thin Ether¬ 
net transfer, and 71MB hard disk. The 
base price of the 71MB Model 80 is 
$8,495, excluding display and including 
only 1MB of memory; $10,119 with a 
16-inch color monitor. 

DISPLAY DECISIONS 

Because each of the four new monitors 
works with all the new members of the 
family, the choice among them is dic¬ 
tated not by the computer but by the 
needs and preferences of the user— 
that is, the choice is between a larger 
monitor with slightly larger images or a 
smaller monitor with sharper images. 
Three of the new displays are color 
and one is monochrome. (See “VGA: 


Evolutionary 7 Half-Step,” John Cocker- 
ham, this issue, p. 74 for an analysis of 
the VGA and the new monitors.) 

At the high end is the 8514, a 16- 
inch monitor that will be of interest to 
users who need a large, high-resolution 
screen for CAD or special graphics 
applications. It can produce 256 colors 
at a resolution of l,024-by-768 and lists 
for $1,550. At the low end is the mono¬ 
chrome monitor, Model 8503, a 12-inch 
monitor with 720-by-400 resolution in 
text mode and 640-by-480 in graphics 
mode. It lists for $250. 

The other two color monitors pro¬ 
duce the same number of colors, have 
the same resolution, and are very close 
to each other in price ($685 for the 
8513 and $595 for the 8512). Size and 


The Quality of 
the MKS Toolkit 
Speaks for Itself. 

(Need We Say More?*) 

“The MKS Toolkit is a terrific product! I depend 
on it even day.’’ 

“This is a very impressive piece of work and it 
can truthfully be said that it has made my 
PC-clone (NEC Y-20 (4 8MHz) into a computer! 
There is little doubt that MKS is offering the 
package with the most user power for the dollar 
on the market today.” 

“I wouldn't be without the MKS stuff on a PC. And 
the documentation is superb! I use the MKS man 
pages to learn how to use awk and sed more 
efficiently on our BSD UNIX system at work!” 

“The Korn shell is great!” 

“This is a solid product. The program that 
makes my day is cpio. which allows me to move 
files to/from UNIX with minimum hassle and 
preservation of mod dates for make use.” 

“This program is a godsend for anyone who has 
to use both UNIX and MS-DOS ...” 

“I like the MKS Toolkit a lot. The idea of having 
the same editor on the PC and UNIX machines 
sure makes my life a lot easier.” 

“ . . . at $139-00 the Toolkit is a bargain. 

. . .1 hope you all reap the rewards of your 
virtue.” 

“The MKS Toolkit has provided me with UND( 
capabilities I thought I lost when I moved to my 

PC.” 

“I'm impressed with the MKS tools, in particular 
with the breadth of what you provide. ... I can 
see an order of quality and completeness in the 
MKS tools not found in the PC/VI package.” 

*These are unsolicited comments from MKS 
Toolkit users. 

Price: $139 

Now available in a 
separate package: 

f URlS VI 

Price: $75 

Mortice Kern Systems Inc. 

43 Bridgeport Road East, Waterloo, Ontario, 
Canada N2J 2J4 (519) 884-2251 
For information or ordering call collect. 

Prices quoted in I S. funds. MasterCard, MSA. American Express, and 
purchase orders accepted. OEM & dealer inquiries invited. I NIX is a 
trademark of Bell Labs MS-DOS is a trademark of Microsoft Corp. 
Site-licensed to major American corporations. No l NIX licence required. 
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MARKET CONTEXT 


Ilia 


: Comparing PS/2s and the Competition 


MODEL 30 COMPARISON 3 




MODEL 30 

XT 089 

AT&T 6300 


Price $2,980 

$3,484 

$2,108 


Hard disk 20MB 

20MB 

20MB 


Graphics subsystem MCGA 

CGA 

CGA 


MODEL 50 COMPARISON” (monochrome) 



MODEL 50 

MACINTOSH SE 



Price $3,940 

$3,698 



Hard disk 20MB 

20MB 



Graphics subsystem VGA 

Monochrome 



MODEL 50 COMPARISON* (color) 



MODEL 50 

XT 286 

AT 339 


Price $4,280 

$4,177 

$5,962 


Hard disk 20MB 

10MB 

30MB 


Graphics subsystem VGA 

EGA 

EGA 

' 

MODEL 60 COMPARISON** 




MODEL 60 

PREMIUM/286 

DESKPRO 286 

AT 339 

Price $5,980 

$3,990 

$6,512 

$5,962 

Hard disk 44MB 

40MB 

40MB 

30MB 

Graphics subsystem VGA 

EGA- 

EGA- 

EGA 


equivalent 

equivalent 


MODEL 80 COMPARISON 6 




MODEL 80 

SUN 3/50 

DESKPRO 386 

MACINTOSH II 

Price $8,545 

$7,995 

$7,098 

$6,996 

Hard disk 44MB 

71MB 

40MB 

40MB 

Graphics subsystem VGA 

Monochrome 

EGA- 

EGA- 


only 

equivalent 

equivalent 

a Configurations include 640KB, hard disk and graphics subsystem as specified and color monitor. 

AT&T and XT systems have only two ports; the Model 30 has three. 
b Configurations include mouse and monochrome monitor. 

c Configurations represented have 640KB, hard disk and graphics subsystem as specified, color 
monitor, two serial ports, and one parallel port. 
d Configurations represented have 640KB, hard disk and graphics subsystem as specified, color 
monitor, two serial ports, and one parallel port. 
e Configurations include monitors. 


In order to make fair price comparisons among PS/2, PC-family, and competitive 
systems, like configurations were assembled. Added to base system prices were 
the following components: adaptable-sync color monitor, $570; 256KB EGA- 
equivalent board, $340; 512KB memory board with port, $450. 


Dbase* 


programming tools 

*Clipper, FoxBASE+, 
dBASE, Quicksilver 

The Ul Programmer 

Ul is the first professional code generator; we 
wrote Ul for programmers who want to automate 
their work but cannot use code that is ‘almost’ 
good enough. If your user interfaces include 
bounce-bar menus, pop-up help screens and 
the other features of today’s best programs, you 
will gain an order of magnitude in productivity 
with Ul. 

Ul is a second generation, programmable pro¬ 
duct — so your code comes out your way. 
Application specific edits, for instance, can be 
placed in the Ul ‘template’ which controls the 
generation. Edit the screen appearance until it 
‘looks and feels’ perfect. Everytime you generate 
code, your special logic is preserved. 

Speaking of editing the screen, Ul includes a 
powerful, 3-D screen editor, so you can draw 
pop-up help boxes over your pull-down menus, 
over your application. 

The Documentor 

To run Doc, you just tell it the name of the main¬ 
line routine and make sure your printer has a lot 
of paper! (Sure, you can have the output go to 
the screen or a file, too.) 

You can tailor your documentation to include any 
or all of: a table of contents, system tree diagram 
(main line is the root), hierarchy (box diagram) 
charts for each module, action diagrams (modern 
style flow charts) for each PRG or procedure, 

DBF listings (structure, indexes, more), where 
used/updated listings for fields and all variables 
— by module and by line number within each 
module. 

Our written money-back satisfaction guarantee 
set a new standard when we began it in 1985. 
(Return rate to date: 9.6% and dropping!) No 
copy protection, royalties or other nonsense. 

Suggested retail: $295 each, (800) support 
included. At your dealer today. Call us for a very 
special offer on our latest release! (800) 233- 
3569 or, in NY, (212) 406-7026. 

WtUSoft 

The Computer Aided Software 
Engineering Corporation 

233 Broadway, Suite 869, New York, NY 10279 


the way in which the pixels are pro¬ 
duced account for their differences. 
Each produces 256 colors from a pal¬ 
ette of more than 256,000 colors at a 
resolution of 720-by-400 in text mode 
and 640-by-480 in graphics mode. The 
8513 produces pixels from a triangle of 
three dots; in the 8512 the pixel is 
made up of three slots side by side. 
(See “Synchronizing Graphics Stand¬ 
ards,” John C. Blair, Jr., May 1987, 
p. 150 regarding these technologies.) 

The most popular monitor in the 
marketplace so far is the smaller of the 
two, the 12-inch 8513. Because it is 


smaller, images appear sharper on the 
screen, although they also appear to be 
slightly smaller than on the 8512. 

Available as of July is the PS/2 Dis¬ 
play Adapter, a $595 product that can 
be used in the Model 30 to provide 16 
colors in 640-by-480 graphics mode or 
in the PC family systems to support the 
8512 display. The PS/^ Display Adapter 
8514/A, which must be used with a 
memory expansion kit, boosts Models 
50, 60, or 80 to 256 colors and en¬ 
hances performance in graphics mode. 
On the 8503 it displays up to 64 shades 
of gray at one time. 
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For your PC, XT, AT 

or compatible. 


"Times in parentheses are with an 8087 or 80287. 


FastCACHE-286 is the fastest 
half card accelerator ever built. It 
is also the first to have an on-board 
8088 socket, built-in high-speed 80287 
clock, and software controlled slow and 
fast 80286 modes. FastCACHE-286 acceler¬ 
ates the IBM PC, XT and compatibles. It can be 
purchased in either a 9 or 12 MHz version starting 
at $399 (9 MHz). The card combines the best features of our 
286TurboCACHE™ (PC Magazine “Editor’s Choice”) with 
the ability to run asynchronously. This frees it from the 7.2 
MHz frequency barrier of synchronous cache cards and 
enables the board to run on dual-speed motherboards and 
PCs such as the Zenith 158 or the Leading Edge Model D! 
The board includes MicroWay’s DCache software and is 
compatible with all PC software and EMS, EEMS, and 
EGA. 


Speeds Up your 80287 
and your 80286! 

287TurboPLUS adds a new 
feature to PC Magazine Editor’s 
Choice - 287Turbo. 287Turbo 
increases 80287 speed from the 4 MHz used by IBM to 10 
or 12 MHz. It has become an industry standard used in the 
AT, clones and the 386 Deskpro. 287TurboPLUS lets a user 
control the 80286 clock speed of the AT motherboard. 
Typical ATs will run up to 9 or 10 MHz. When used with 100 
nsec DRAM and an optional high speed 80286 it is possible 
to get 11 MHz speed from an AT. 287TurboPLUS includes a 
10 or 12 MHz tested 80287,80287 diagnostic software and 
easily installs in your 80287 socket 


The Fastest PC Accelerator! 



SI 

Sieve 

MS C (sec) 

Shuttle 
Regen (sec) 

Price 

PC 

1.0 

5.88 

100(12)* 

- 

9 MHz FastCACHE-286 

7.1 

1.32 

28 (7)* 

$399 

12 MHz FastCACHE-286 

10.3 

.93 

22 (6)* 

$599 


MICROWAY ... Respected throughout the industry for high quality engineering, service and technical support. 

Dealer, VAR, university and corporate inquiries are welcome. 


The World Leader in 8087 Support 

P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 
32 High St., Kingston-Upon-Thames, England, 01-541-5466 

FastCACHE-286, 287Turbo, 287TurboPLUS and 286TurboCACHE are trademarks of MicroWay, Inc MicroWay is a registered trademark of Microway, Inc. 
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The Advanced Programmer's Editor 
That Doesn't Waste Your Time 



• Fast, EMACS-style commands—completely reconfigurable 

• Run other programs without stopping Epsilon—concurrently! 

• C Language support—fix errors while your compiler runs 

• Powerful extension language • Great on-line help system 

• Multiple windows, files • Regular Expression search 

• Unlimited file size, line length • Supports large displays 

• 30 day money-back guarantee • Not copy protected 


Only $195 

Lugaru 

v - > ^ Software Ltd. 

5740 Darlington Road 
Pittsburgh, PA 15217 



for IBM PC/XT/ATs or compatibles 


CIRCLE NO. 125 ON READER SERVICE CARD 


Personal REXX 

for the IBM PC 

★ Interpreter for the full REXX language, including all of the standard REXX 
instructions, operators, and built-in functions 

★ Sophisticated string manipulation capabilities 

★ Unlimited precision arithmetic 

it Direct execution of DOS commands from REXX programs 

it Built-in functions for DOS file I/O, directory access, screen and keyboard 
communication, and many other PC services 

★ Compatible with VM/CMS version of REXX 
it Uses include: 

— Command programming language for DOS 

— Macro language for the KEDIT text editor 

— Can be interfaced by application developers with other DOS 
applications, written in almost any language 

Mansfield Software Group, Inc. $125 plus $3 shipping 

P.O.Box 532 MC, VISA, AMEX, COD, PO, CHECK 

Stori?, CT 06268 

(203)429-8402 

CIRCLE NO. 263 ON READER SERVICE CARD 


MARKET CONTEXT 

DISKETTE DILEMMA 

Considered in the long term, the new 
3.5-inch diskette standard is clearly a 
solution and not a problem, but the 
new standard creates problems in hy¬ 
brid sites. One high-volume dealer 
stated categorically that everyone who 
has bought a PS/2 system has also 
bought an external 5.25-inch diskette 
drive. IBM’s offerings are these: 3.5- 
inch external drive, $395; 3.5-inch in¬ 
ternal drive, $170; 5 25-inch external 
diskette drive, $335 plus $60 for an 
adapter. For environments that include 
members of both generations, the 3.5- 
inch drives would be used with AT 
machines; the 5.25-inch drives with 
PS/2 machines. The $33 IBM Data Mi¬ 
gration Facility uses an existing stan¬ 
dard printer cable to transfer data from 
the old generation to the new. 

Attitudes toward the new PS/2 
machines vary widely. One dealer de¬ 
scribed typical customers as being in 
one of two camps. The first still de¬ 
mands the XT, although it is clearly a 
system of the past. The other camp 
understands that the PS/2 is the system 
of the future, and buys it without hesi¬ 
tation. The decision is most difficult, 
however, for corporate buyers with 
large installed bases of PC- or AT- 
generation systems. 

Take, for example, a large com¬ 
pany with an installed base of between 
five and ten thousand personal com¬ 
puters that run applications strategic to 
the company’s business. The R&D de¬ 
partment tested several PS/2 models 
and found them compatible with the 
older systems but lacking any signifi¬ 
cant improvement to performance— 
today. Price is also a factor. Many com¬ 
panies find it hard to argue with buy¬ 
ing attractively priced compatibles like 
the AST Premium/286, which can run 
applications just as efficiently as would 
the PS/2 machines—today. New ma¬ 
chines are ordered on a routine basis. 
Which ones should be selected? 

There may not be a compelling 
strategic reason for moving applications 
to PS/2 machines now, but an impor¬ 
tant factor is missing in the present 
scenario: the new operating system. (A 
sidebar on its status appears within the 
article “Twilight of DOS,” Julie Ander¬ 
son, this issue, p. 180.) With a new 
operating system in place, the decision 
to buy the PS/2 family could become a 
strategic one, and price/performance 
comparisons to AT-generation machines 
will be as outmoded as, to borrow an 
earlier theme, comparing the price and 
performance of cars ten years ago to 
those of today. InSiHgl 
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PART 

NUMBER 

PRODUCT 

PRICE 

DATE 

AVAILABLE 

IBM PERSONAL SYSTEM/2 



8530002 

Model 30-002 

$1,695 

Now 

8530021 

Model 30-021 

2,295 

Now 

8550021 

Model 50-021 

3,595 

Now 

8560041 

Model 60-041 

5,295 

Now 

8560071 

Model 60-071 

6,295 

Now 

8580041 

Model 80-041 

6,995 

Now 

8580071 

Model 80-071 

8,495 

Now 

8580111 

Model 80-111 

10,995 

4th quarter ’87 

IBM PERSONAL SYSTEM/2 DISPLAYS 



8503001 

12-inch Monochrome 8503 

250 

Now 

8512001 

14-inch Color-8512 

595 

Now 

8513001 

12-inch Color-8513 

685 

Now 

8514001 

16-inch Color-8514 

1,550 

Now 

IBM OPERATING SYSTEM/2 



6280196 

Standard Edition 1.0, 3.5-inch 

325 

1st quarter ’88 

6280201 

Standard Edition 1.0 




Technical Reference, 35-inch 

200 

1st quarter ’88 

6280200 

Standard Edition 1.0 Toolkit 

750 

1st quarter ’88 

6280194 

Standard Edition 1.1, 3.5-inch 

325 

TBA 

6280212 

Standard Edition 1.1 




Technical Reference, 3.5-inch 

200 

TBA 

6280211 

Standard Edition 1.1 Toolkit 

750 

TBA 

90X7900 

Extended Edition 1.1, 3.5-inch 

795 

TBA 

6280207 

IBM COBOL/2 

900 

1st quarter ’88 

6280185 

IBM FORTRAN/2 

595 

1st quarter ’88 

6280187 

IBM C/2 

525 

1st quarter ’88 

6280179 

IBM BASIC Compiler/2 

595 

1st quarter ’88 

6280183 

IBM PASCAL Compiler/2 

595 

1st quarter ’88 

6280181 

IBM Macro Assembler/2 

225 

1st quarter ’88 

IBM OPTIONS AND ADAPTERS 



1501215 

Color Display Stand for 8512 Monitor 

35 

Now 

1887972 

Display Adapter 8514/A 

1,290 

Now 

1887744 

VGA Display Adapter for PC Bus 

595 

Now 

6450353 

1.44MB Diskette Drive 

245 

3rd quarter ’87 

6450354 

44MB Fixed Disk Drive 

1,395 

3rd quarter ’87 

6450355 

70MB Fixed Disk Drive 

2,395 

3rd quarter ’87 

6450377 

115MB Fixed Disk Drive 

3,495 

4th quarter ’87 

1887989 

8514 Memory Expansion Kit 

270 

Now 

6450344 

80286 Memory Expansion Option 

549 

Now 

6450345 

80286 Memory Expansion Kit 

165 

Now 

6450367 

80386 Memory Expansion Option 

1,595 

Now 

6450372 

80386 Memory Expansion Kit 

1,295 

Now 

2685193 

2MB Expanded Memory Adapter 

1,295 

Now 

1497252 

80286 Expanded Memory Adapter/A 

1,045 

4th quarter ’87 

6450375 

PS/2 System Board 




Memory Expansion Kit 

695 

Now 

64503^9 

PS/2 System Board 




2MB Memory Expansion Kit 

1,295 

4th quarter ’87 

1501217 

8087 Math Coprocessor 

310 

Now 

6450356 

80287 Math Coprocessor 

525 

Now 

6450369 

80387 Math Coprocessor (16 MHz) 

795 

3rd quarter ’87 

6450378 

80387 Math Coprocessor (20 MHz) 

1,195 

TBA 

6450348 

Multi-Protocol Adapter/A 

295 

Now 

6450347 

Dual Asynchronous Adapter/A 

210 

Now 

6450349 

300/1200 Internal Modem/A 

395 

Now 

83X9670 

3278/79 Emulation Adapter 

595 

Now 

4869001 

5.25-inch External 




360KB Diskette Drive 

335 

Now 

6450244 

5.25-inch External 




Diskette Drive Adapter 

60 

Now 

1501216 

Speech Adapter 

345 

Now 

6450350 

PS/2 Mouse 

95 

Now 

1501224 

Data Migration Facility 

33 

Now 

81X8630 

Music Feature 

495 

Now 

3363-All 

Micro Channel Optical Disk Drive 

2,950 3rd quarter ’87 

3363-AOl 

PC Bus Optical Disk Drive 

2,950 

Now 

IBM PRINTERS 



4201002 

Proprinter II 

549 

Now 

4207001 

Proprinter X24 

799 

Now 

4208001 

Proprinter XL24 

1,049 

Now 

4216020 

Personal Pageprinter 

2,199 

3rd quarter ’87 

5202001 

Quietwriter III Printer 

1,699 

Now 

IBM PERSONAL SYSTEM/2 SOFTWARE 



6280060 

DOS 3.3 

120 

Now 

6280059 

DOS 3.3 Technical Reference 

85 

Now 

6024475 

TopView 1.12 

175 

Now 

6280203 

Graphics Development Toolkit 1.2 

495 

Now 


Continued on p. 164 




RAINBOW TECHNOLOGIES 


18011-AMffCHElL SOUTH 
(714) 261 -0228 TELEX: 386078 


IRVINE. CA 92714 USA 
PAX: (714) 261-0260 


Key Sentinel Family Features. 

Prohibits unauthorized use of software □ No need 
for copy protection □ Unlimited backup copies D 
Virtually unbreakable D Pocketsize key n Trans- 
parent operation □ Transportable 


Hard Locks 
for Soft Parts. 


At Rainbow Technologies, we think protecting 
software developers’ investments is very serious 
business. That’s why we designed the first fully 
effective security solution for software running on 
PCs and other computers. 

Our family of virtually impenetrable Software 
Sentinel hardware keys provides the highest level of 
software protection the developer can get. While 
remaining invisible to the end user. 

Take a look. 


Software 

Sentinel. 

O Runs under DOS and Xenix, 
on IBM PC/XT/AT and 
compatibles 
O Algorithm technique 
(Never a fixed response) 

O Serial or parallel port version 
O Minimal implementation effort 
O Higher level language 
interfaces included 
O 100 times fester than fixed- 
response devices (1ms) 

Software 

Sentinel-C. 

O For developers who want to 
customize or protect multiple 
packages with one device 
O 126 bytes of non-volatile 
memory that is programmed 
before shipment of software 
O We supply a unique 
programming adapter for 
programming the unit 


O Higher level language 
interfaces included 
O Runs under DOS on 

PC/XT/AT and compatibles 
O Parallel port version only 

Software 

Sentinel-W. 

Designed for workstations, 
supermicros and minicomputers 
Serial port only (modem-type) 
Algorithm technique 
We provide detailed interface 
specifications: Developer 
creates a port driver 
Interface requirements: . 25 pin 
DB25P or DB25S; 
RS232/RS422/RS423 
O Only signals used: DTR <St RTS 
from computer; signal ground; 
DSR or optional DCD from 
Software Sentinel-W or external 
device. TXD, RXD, CTS, RI 
passed through. 

Call For Software Sentinel 
Evaluation Kit Pricing. 
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MARKET CONTEXT 



PART 

NUMBER 

PRODUCT 

DATE 

PRICE AVAILABLE 

* 

Graphics Development Toolkit 2.0 

$595 1st quarter ’88 

6024238 

Fixed Disk Organizer 

55 Now 

6024401 

Storyboard/2 

350 Now 

73X1121 

DisplayWrite 4/2 

495 1st quarter ’88 

74X9921 

3270 Workstation Program 1.0 

495 Now 

75X1088 

3270 Workstation Program 1.1 

495 1st quarter ’88 

75X1085 

3270 PC Emulation Program, 



Entry Level 1.2 

325 9/87 

.V . .. * 

3270 Emulation Program 3 0 

475 Now 

* 

3270 PC High Level Language 



Application Programming Interface 3.0 

195 Now 

75X1087 

3270 PC High Level Language 



Application Programming Interface 3.1 

195 2nd quarter ’88 

6280177 

IBM COBOL 2.0 

900 Now 

6280166 

IBM PASCAL Compiler 2.02 

385 Now 

6280127 

IBM Professional FORTRAN 1.30 

649 Now 

* 

IBM FORTRAN 3 0 

595 1st quarter ’88 

* 

IBM C Complier 2.0 

525 1st quarter ’88 


IBM PASCAL Compiler 3-0 

595 1st quarter ’88 

* 

IBM COBOL 2.1 

900 1st quarter ’88 

* 

IBM Macro Assembler 3.0 

225 1st quarter ’88 

* 

IBM Basic Compiler 3.0 

595 1st quarter ’88 

IBM SOLUTIONPACS 


5759-003 

Personal Publishing System 

8,553 3rd quarter ’87 

* 

Publishing System VM Edition 

TBA 3rd quarter ’87 

* 

Doctor’s Office Management 

4,185 3rd quarter ’S' 7 

* 

Business Adviser Financial Accounting 

1,745 Now 

* 

Legal Professional Series 


* 

Lawyer’s Assistant 

1,991 3rd quarter ’87 

* 

Law Firm Secretarial 

1,921 3rd quarter ’87 

* 

Network Version 

2,221 3rd quarter ’87 

* 

Law Firm Financial 

2,632 3rd quarter ’87 

* 

Network Version 

4,532 3rd quarter ’87 

. * 

Law Firm Practice Management 

1,932 3rd quarter ’87 


Network Version 

2,932 3rd quarter ’87 


PART 

NUMBER 

PRODUCT 

DATE 

PRICE AVAILABLE 


Construction Industry Series 


* 

Home Builder Accounting 

$6,050 3rd quarter ’87 

* 

Network Version 

8,300 3rd quarter ’87 

* 

Contractor Accounting 

6,885 3rd quarter ’87 

* 

Network Version 

9,495 3rd quarter ’87 

* 

Architect/Engineer Project Accounting 

5,525 3rd quarter ’87 

* 

Network Version 

8,215 3rd quarter ’87 

* 

CADwrite Design and Drafting System 

2,740 Now 

IBM PERSONAL SYSTEM/2 COMMUNICATIONS 


69X8138 

Token-Ring Network Adapter/A 

795 Now 

83X9165 

8228-KT3 Token-Ring Network 



Starter Kit/A 

4,710 Now 

1501220 

PC Network Adapter II 

570 

1501222 

PC Network Adapter II/A 

570 

1501221 

PC Network-Baseband Adapter 

470 Now 

1501223 

PC Network-Baseband Adapter/A 

470 Now 

5173001 

PC Network-Baseband Extender 

750 Now 

83X9702 

3270 Connection for PS/2 8550 and 8560 

595 Now 

83X9702 

3270 Connection for PS/2 8580-041/071 

595 9/87 

* 

ROLMphone 244PC 

TBA Now 

75X1081 

PC LAN Program 1.2 

175 Now 

75X1127 

PC LAN 1.2 Additional Licenses 

135 Now 

75X1082 

PC LAN 1.2 Additional Manuals 

30 Now 

83X7873 

LAN Support Program 

50 Now 

83X9100 

LAN Manager 1.0 

TBA 12/87 

83X7860 

Token-Ring Network Bridge 



Program 1.1 

1,495 12/87 

6280061 

PC Network Protocol Driver 

100 Now 

83X9132 

LAN Asynchronous 



Connection Server Program 

1,200 12/87 

83X8873 

PC 3270 Emulation LAN 



Management Program 1.0 

995 12/87 

* = Part number unavailable from IBM at press time. 

TBA = To be announced 



9 Track Tape Drives 

For IBM PC/XT/AT and Compaq 386 



Qualstar 1052 

• 1600/3200 bpi 

• 25/50 in./sec. 

• Manual load 

• Streaming 
Subsystem price: 

$3,595. 


Cipher Data F-880 

• 1600/3200 bpi 

• 25/100 in./sec. 

• Auto load 

• Start/Stop & Streaming 
Subsystem price: 

$4,995. 



Kennedy 9600A 

• 800/1600/3200 bpi 

• 50/100 in./sec. 

• Auto load 

• Start/Stop & Streaming 
Subsystem price: 

$6,495. 



Anritsu 2620 

• 1600/3200/6250 bpi 

• Cache buffered 

• Auto load 

Subsystem price: 

$9,495. 


Let Overland Data match your specific application needs 
to one of its wide range of 9 Track Tape Subsystems for the 
IBM PC/XT/AT and Compaq 386. Subsystem prices 
include 9 track tape drive, interface board, cables, data 
interchange and backup software for MS-DOS or XENIX 
operating systems. 

Interface boards are warranted for two years, parts and 
labor. Call for specific tape drive warranty information, 
and to find out about our special Demonstration Unit 
Program. circle no. 185 on reader service card 


Let Overland Data’s professional technical staff help you 
select the right tape drive for your personal computer 
system. Additional tape drive models available. Call today. 


nm 

inn 


Overland Data, Inc. 

5644 Kearny Mesa Road 
San Diego, CA 92111 
Tel. (619) 571-5555 
Telex 754923 OVERLAND 


IBM PC, XT, AT are Registered Trademarks of International Business Machines Corp. 

XENIX and MS-DOS are Registered Trademarks of Microsoft Corp. Compaq 386 is a Registered Trademark of Compaq Computers, Inc. 
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EVEN 




We at Hayes have always been credited with being ahead of 
our time. Now, we're even ahead of ourselves. Introducing 
Smartcom III."' Clearly the most advanced, full-featured com¬ 
munications program ever designed for the IBM* PC and your 
Hayes modem. In fact, it's so sophisticated that it’s flexible 
enough to meet the demands of both power user and novice. 

Smartcom Ill’s menu-driven format is ideal for novices 
because they can conduct communications activities through 
the aid of on-line help facilities. 

Power users, on the other hand, will find that Smartcom III 
meets their specific needs because its easy interface is balanced 
by some of the most powerful features available in communi¬ 
cations software. Features that include a peruse buffer to auto¬ 
matically store information for later disk capture, printing or 
editing, an editor for creating and revising text, both on-fine 
and off-line, and the support for multiple communications ses¬ 
sions with two remote systems simultaneously Smartcom III 
also offers on-line disk operations for the performance of com¬ 
mon disk and subdirectory operations without ever having to 
exit the Hayes program. It even provides file compression and 
scrambling techniques for the enhancement of effective through¬ 
put and private data transmission. 

Plus, with Smartcom Ill’s Simple Communications Programming 
Environment. SCOPE,"' the transmission process can be totally 
customized. This easy-to-use scripting language comes complete 
with a learn mode and provides access to the programming tools 
used to create Smartcom III itself. 

So now that you know what Smartcom III is capable of, you 
may wonder where intelligence of this caliber will lead you. 

And the answer to that is the future. 

If you currently use Smartcom II® or Crosstalk; take advan¬ 
tage of our special introductory offer: 

If you purchased Smartcom II prior to 1/1/87 return the orig¬ 
inal program disk to us along with $60 and we’ll upgrade you 
to Smartcom III: if you purchased Smartcom II after 1/1/87 
return it along with $30 and dated proof of purchase for a 
Smartcom III upgrade. And if you use Crosstalk, send any ver¬ 
sion of the original program disk along with $60 and well give 
you the same Smartcom III upgrade. 

A This offer good through 12/31/87 only in the USA 
and Canada. 

-jfc r$ For more information, contact your local 
Hayes Dealer, write Hayes at the address 
^ below, or call 404-441-1617 


Hayes 


Hayes Microcomputer Products. Inc. PO. Box 105203. Atlanta. GA 30348. 
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Performance tests take a first look at how 
caching software affects speed in the PS/2s. 
Models30,50, and 60 are matched 
against the IBM XT and AT, the Compaq 
Deskpro 286, and the AST Premium/286. 


MAXINE FONTANA 


T he inherent speed of the Personal 
System/2 family will not blow 
users away from their desktops as 
soon as they turn the system on. The 
machines’ actual performance abilities 
are not immediately apparent. No one 
can categorically say that each PS/2 is x 
times faster than its predecessor. IBM 
has devised a performance “strategy” 
that involves the use of disk-caching 
software to nudge the speed upward 
for certain applications. 

IBM has carefully documented PS/2 
performance by commissioning the 
independent National Software Testing 
Laboratory (NSTL) to measure a variety 
of third-party software and establishing 
a range for each category of applica¬ 
tion. When tested by the NSTL, the 
Model 30 performed 1.3 times faster 
than the PC/XT in the worst case (pro¬ 
cessor-intensive CAD graphics) and 2.4 
times faster in the best case (disk-inten¬ 
sive database applications). In the same 
tests, the Models 30 and 60 performed 
from 3.3 to 7 times faster than the XT. 
These tests, however, were conducted 
under controlled laboratory conditions; 
IBM makes no guarantee that users can 
duplicate these results. 

The questions are: should we 
really discard our XTs and ATs in favor 
of the PS/2s to gain these favorable 
speeds? What can users expect from 


the new PS/2s in the way of perfor¬ 
mance—with and without caching soft¬ 
ware? To achieve a fair assessment in 
this article, class is pitted against class: 
the Model 30 is compared with the XT; 
and Models 50 and 60 with the AT, 
Compaq Deskpro 286, and AST Pre¬ 
mium/286. (The Model 80 was not 
available for evaluation at the time this 
article was written.) Table 1 compares 
the performance and storage features 
of the tested machines. 

The caching programs applied 
here are IBMCACHE, supplied with 
Models 50 and 60; the Compaq cache 
supplied with the Compaq Deskpro 
286; and Super PC-Kwik, Multisoft’s 
cache designed for a variety of ma¬ 
chines. While not an exhaustive com¬ 
parison nor a comprehensive analysis 
of caches, this is a first look at IBM’s 
PS/2 performance strategy. 

The Model 30, priced below the 
XT, is targeted at the XT market, but 
that is where the similarity ends; the 
Model 30 is a heavyweight compared 
with the XT. With a faster clock speed, 
faster effective transfer rate, lower 
interleave factor, zero wait states, and 
wider bus, it certainly can be expected 
to outperform the 4.8-MHz XT. 

The 10-MHz Models 50 and 60 
have a distinct advantage over the 
8-MHz AT simply by having a faster 
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clock speed, faster effective transfer 
rate, and 1:1 interleaving. However, 
with an average seek time of 81.5 milli¬ 
seconds (ms), the Model 50’s disk 
speed is closer to the XT and the 
Model 30 than to the Model 60 and the 
AT. To boost performance, IBM pro¬ 
vides disk-caching software as a stan¬ 
dard feature of Models 50 and 60; the 
NSTL tested them with the disk-caching 
program, IBMCACHE, installed. 

The Compaq Deskpro 286 has a 
faster clock (12 MHz) than Models 50 
and 60, a faster disk (27.4 ms versus 
36.6 ms for the Model 60), and a cach¬ 
ing program. The AST Premium/286 
has a 10-MHz clock, faster disk (29.4 
ms), and zero wait states. 

Of all data-processing tasks, the 
most costly in time is disk access. Re¬ 
gardless of clock speed, disk speed 
profoundly affects total processing time 
because of its mechanical nature. Be¬ 
fore data are transmitted from disk to 
memory, two physical actions must be 
completed: the read/write head must 
move to the correct track, and the disk 
must rotate until it is positioned in the 
correct sector beneath the head. The 
faster the seek and rotation time, the 
faster the effective data access. Disk 
speed is an important factor when a 
large number of random reads are re¬ 
quired, as in a database application. 
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One way to match the speed of 
processing to the speed of the disk is 
to adjust the interleave factor. The AT 
has an interleave factor of 3; once the 
head is positioned, three rotations of 
the disk are needed to read all sectors 
on the track. These rotations provide 
the time needed for the micropro¬ 
cessor or hard-disk adapter/channel to 
process a sector before the next sector 
is positioned under the head. (For a 
description of interleaving, see “Out 
from the Shadow of IBM . . . ,” Steven 
Armbrust, Ted Forgeron, and Paul 
Pierce, August 1986, p. 52.) 

The processing speeds of Models 
50, 60, and 80 are fast enough to elimi¬ 
nate interleaving; each has an inter¬ 
leave factor of 1; once the head is posi¬ 
tioned, only one rotation of the disk is 
needed to read all of the sectors on a 
track. This is a significant improvement 
over the AT; it is an even greater ad¬ 
vantage if a block of sectors can be 
stored in RAM (in a cache, for exam¬ 
ple), because in a single seek and rota¬ 
tion, many sectors can become avail¬ 
able to the application program. 

CACHE FUNCTIONS 

A disk cache, which is a collection in 
RAM of the sectors used most fre¬ 
quently by an application, significantly 
increases the performance of disk¬ 


intensive applications by decreasing the 
number of disk accesses. When a read 
is requested, not only is the sector con¬ 
taining the desired record read into the 
cache, but also a number of sectors fol¬ 
lowing it on the track. 

Depending on the implementation, 
the user can select a maximum of 2 to 
17 sectors. In order to minimize track- 
to-track head motion, a well-designed 
caching algorithm adjusts the number 
of sectors read at each request, reading 
in either the maximum number or the 
remaining sectors to the end of the 
track, whichever is less. When another 
read is issued, the cache is searched 
first; if the data are found in the cache, 
the disk is not accessed. 

One function of a cache is antici¬ 
patory—to store in RAM the data that 
are most likely to be used in the near 
future. For example, in a program per¬ 
forming sequential reads, several se¬ 
quential records are placed in the 
cache in one disk access, thereby de¬ 
creasing the total number of accesses 
needed to read in the entire file. 

Another function of a cache is to 
store in RAM the data used most fre¬ 
quently—for example, an index to a 
database file. In an ideal situation, the 
index would be read from disk into 
the cache at the beginning of a data¬ 
base session and would remain there 
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CACHE FACTOR 


TABLE 1 : Storage and Performance Features 



PC/XT 

MODEL 30 

PC/AT 

MODEL 50 

MODEL 60 

DESKPRO 286 

PREMIUM/286 

Microprocessor 

8088 

8086 

80286 

80286 

80286 

80286 

80286 

Clock speed (MHz) 

4.77 

8.0 

8.0 

10.0 

10.0 

12.0 

10.0 

Wait states 

0 

0 

1 

1 

1 

1 

0 

Interleave factor 

6 

3 

3 

1 

1 

2 

2 

Bus width (bits) 

8 

16 

16 

16 

16 

16 

16 

Track-to-track seek time (ms) 

18.0 

16.7 

6.0 

16.6 

5.9 

4.1 

4.9 

Average seek time (ms) 

84.2 

83.5 

37.1 

81.5 

36.6 

27.4 

29.4 

Effective transfer rate (KB/sec)^ 

84.8 

127.5 

170.1 

255.0 

255.0 

255.0 

255.0 

Memory 

640KB 

640KB 

640KB 

1MB 

1MB 

640KB 

640KB 

Disk capacity (MB) 

20 

20 

30 

20 

30 

40 

40 

Vendor-supplied cache 

No 

No 

No 

Yes 

Yes 

Yes 

No 

a On machines with caching, the effective transfer rate is measured with the cache turned off. 


The XT and AT fall behind their newer competitors in clock speed, interleaving, and effective transfer rate. In disk speed, the 
XT, Model 30, and Model 30 are comparable as are the AT and Model 60; however, the Compaq and AST disks are faster. 


throughout the session; no seek or ro¬ 
tation time would be lost rereading the 
index every time it is needed. 

When the cache eventually fills up, 
a cache-management algorithm must 
decide which sectors should be re¬ 
placed in the cache. Algorithms used to 
manage paging in large virtual memory 
machines, such as the least-recently- 
used and least-frequently-used algo¬ 
rithms, can be adapted for cache man¬ 
agement. The actual programming 
methods used to search the cache for 
the requested sector and to determine 
which sector has been accessed least 
frequently ultimately determine how 
well the cache functions. 

A cache performs a function simi¬ 
lar to that of the file buffers created by 
using the BUFFERS command in the 
CONFIG.SYS file. Both are meant to 
hold data in RAM so that it can be re¬ 
used without rereading the disk. The 
buffers contain only the sectors that 
have been specifically requested, how¬ 
ever, while the cache also contains sec¬ 
tors that have been read in anticipation 
of their being used at some later time. 
The capacity of the buffers is also less 
than that of a typical cache. Even using 
the maximum of 99 buffers, only 
49.5KB of data can be stored. In addi¬ 
tion, the DOS Reference warns that per¬ 
formance often decreases as more buff¬ 
ers are used because of the time 
needed to search and maintain the 
buffers and the reduced memory avail¬ 
able to the application. 

With a cache, the user can select 
how much RAM to dedicate to sector 
storage. As with buffers, the method of 
selection is empirical; the optimal 
cache size varies from application to 


application. Although performance 
eventually deteriorates if the applica¬ 
tion has too little memory for data, a 
cache (unlike a buffer) is not restricted 
to conventional memory—it also can 
reside in extended memory. The disad¬ 
vantage of using extended memory is 
that transfer to and from the cache 
must be done in protected mode with 
real-mode hardware interrupts dis¬ 
abled. This could result in a loss of 
characters during high-speed, inter¬ 
rupt-driven data transmission. 

In theory, a cache can improve the 
write performance of a system by col¬ 
lecting sectors in RAM for batch writ¬ 
ing, say a track at a time. This is sel¬ 
dom practical because of the danger of 
losing unwritten data in a power failure 
or other system interruption. The most 
common type of cache performs write- 
through , meaning that all output sec¬ 
tors are immediately written to the 
disk, but through the cache—that is, a 
copy of each sector written to the disk 
also is placed in the cache in case it 
needs to be read back in later. 

ANALYZING PERFORMANCE 

Three products were tested to deter¬ 
mine the benefits of caching on PS/2 
and earlier machines: the IBMCACHE 
program provided with Models 50, 60, 
and 80; the CACHE program available 
from Compaq for its Deskpro ma¬ 
chines, and Super PC-Kwik, a separate 
utility from Multisoft Corporation. All 
of these were tested in several disk¬ 
intensive procedures, including three 
database benchmarks, and a compile 
and link of a C program. 

IBMCACHE, a write-through cache 
managed by a least-recently-used algo¬ 


rithm, is distributed as a hidden file on 
the Models 50, 60, and 80 Reference 
Diskettes. For first-time installation, the 
Reference Diskette is placed in drive A: 
and the command A: IBMCACHE is en¬ 
tered. A menu presents options to in¬ 
stall the cache, view its parameters, 
modify the parameters, or delete 
(uninstall) the cache. 

The default parameters are 64KB 
in low (conventional) memory with a 
page size (maximum number of sectors 
read in at once) of four sectors. With 
the modify option, the user can set 
cache size to a value between 16KB 
and 512KB in low memory or 16KB 
and 15MB in extended memory; page 
size can be two, four, or eight sectors. 

The install procedure creates an 
IBMCACHE. SYS file on the hard disk 
and adds a DEVICE statement, which 
contains the sizing parameters, to the 
CONFIG.SYS file. Thereafter, each time 
the system is reset, the cache is acti¬ 
vated. The user can change cache pa¬ 
rameters by rerunning the install pro¬ 
cedure or modifying the CONFIG.SYS 
file with an editor. The meanings of 
the parameters on the DEVICE line are 
explained in the documentation. 

The Compaq CACHE program is 
included on a supplemental User Pro¬ 
grams diskette supplied with all Com¬ 
paq 80286 and 80386 models. Installa¬ 
tion is done either by executing the 
INSTALL program or by copying files to 
the hard disk and then modifying the 
CONFIG.SYS file. The INSTALL program 
presents a menu similar to the one in 
IBMCACHE, with options to install or 
uninstall the cache and display or set 
the parameters. Cache size can be be¬ 
tween 128KB and 2MB and can be 
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vve re iinuing mai some very; 

Turtle Souped 


Nantucket, 


Real programmers don’t use dBASE. Or do they? 

Were finding that some very swift programmers are using it to 
write some very fast applications, 
and are completing their 
projects much more quickly 
But they cheat. 

They use our Clipper™ 
compiler to combine dBASE™ 
with C and assembler. 

With dBASE used like 
pseudo-code, they can then quickly create 
prototypes that actually run. 

Then, with dBASE doing the high-level database functions, 
they use our Clipper compiler to link in C or assembly language 
modules from their own bag of tricks. 

And they’re finding that they’re linking in less than they 
expected because Clipper compiled code runs so fast and 
because of Clipper’s built-in enhancements. 

Clipper includes easy networking that provides file and 
record locking the way it should be done. 

Fast screens that can be treated as memory variables and 
eliminate the need for direct screen writes and all that tortuous 
heap management code. 

Box commands that make 
windowing a breeze. And more. 

So if you’d like to use your time 
more productively check us out: 

Nantucket Corporation, 

12555 W Jefferson Boulevard, 

Los Angeles, CA 90066. 

Or if you’re on deadline, call 
(213) 390-7923 today 

Clipper could get you out of 
the soup. 



D Nantucket Corporation 1987 Clipper is a trademark of Nantucket Corporation; dBASE isn’t. In Europe; Nantucket Corporation (Europe) 2 Bluecoats Avenue, Fore Street, Hertford, Herts SG141PB Telephone 0992 554621. 
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CACHE FACTOR 


located either in conventional or ex¬ 
tended memory. The default size is 
256KB in conventional memory. 

Super PC-Kwik by Multisoft is a 
caching program designed to run on a 
variety of computers. For a full descrip¬ 
tion of its characteristics, including in¬ 
stallation procedures, parameters and 
defaults, see “Super PC-Kwik,” Product 
Watch, Ted Mirecki, this issue, p. 211. 

Benchmarks were run three ways: 
without a cache, with a cache provided 
by the vendor, and with Super PC- 
Kwik. For the tests using a vendor 


cache, IBMCACHE was used for all IBM 
machines and the AST Premium/286, 
while the Compaq cache was used on 
the Deskpro 286. 

With each cache, an attempt was 
made to optimize parameters for best 
performance. For database applications, 
a cache size of 256KB and page size of 
eight sectors were found to be optimal 
in most cases. A cache of this size is 
practical on machines with extended 
memory, but could cause problems in 
large applications running on machines 
with no more than 640KB of memory. 


According to IBM, this is the reason 
that a cache was not made available for 
the XT, AT, and Model 30. As shown by 
the results obtained here, however, 
even these machines can benefit from a 
cache when running disk-intensive ap¬ 
plications with limited memory. On 
machines with extended memory, how¬ 
ever, the performance in database ap¬ 
plications did not differ significantly 
with the cache in either conventional 
or extended memory. 

For the C compilation, IBMCACHE 
performed best at 256KB with a page 
size of four sectors, while Super PC- 
Kwik was optimal at 256KB, a page size 
of eight sectors, and operating out of 
extended memory. 

Database benchmarks. Because data¬ 
base applications are particularly disk 
intensive, several benchmarks were 
performed using dBASE 111 plus from 
Ashton-Tate. The first benchmark sorted 
a 331KB file (600 565-byte records). 
Although best results are achieved 
when an entire file can be read into 
the cache at one time, a file slightly 
larger than the cache was used to ap¬ 
proximate a real-world application 
more closely. Regardless of the sorting 
algorithm, sorts are always disk inten¬ 
sive when the file size exceeds avail¬ 
able memory. A cache is expected to 
increase performance by storing some 
portion of the file in RAM, thus reduc¬ 
ing disk access whenever the next por¬ 
tion of the file is in the cache. 

In addition, five PC Tech Journal 
data-management benchmarks were 
run. Three of the benchmarks ran too 
fast to demonstrate significant perfor¬ 
mance differences. The other two in¬ 
volve both sequential and random 
reads and writes and provide good 
real-world tests of the machines with 
and without caching. (For benchmark 
definitions, see “Evaluating Data Man¬ 
agers as Development Tools,” Julie 
Anderson, August 1985, p. 46.) 

One benchmark added 900 303- 
byte records to an empty file and in¬ 
dexed them. The benefit of caching 
was expected to be apparent because a 
single read would bring slightly more 
than 13 records into the cache, reduc¬ 
ing the number of reads needed to 
read the entire file. The other bench¬ 
mark tallied all records having a given 
value in a specific field. Because this 
benchmark involves both sequential 
and random reads and writes, caches 
were expected to enhance results. 

C MAKEFILE. This disk- and pro¬ 
cessor-intensive real-world test com¬ 
piles and links a 12-module C program 
using MAKE. In this kind of procedure, 
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DIAGNOSE checks any disk for 
errors. 
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accidental format of your hard disk 
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^ F0RMAT-F floppy formatter. Replaces 
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0 e^ F0RMAT-H hard disk formatter 
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speedup. 
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^dbFIX 
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The only quality multi-scan monitor that’s priced for 
business and the mass market that can be sold profitably, 

What does this mean to you? 

Easier sales. Faster sales. More pro¬ 
fitable sales. 

And best of all, the Teknika 
MJ-503 Multi-Scan Color Display 
Monitor is compatible with IBM PC/ 

XT/AT, their clones and virtually 
any other computer made today. 

Its wide frequency range of 15kHz 
to 34kHz automatically scans for 
CGA/EGA/PGA. Other features in¬ 
clude 926 x 580 pixels, 16/64/ALL 


Non-Glare 13" Screen 

Less eye strain, easier to read. 

Easily Accessible Controls 

Controls are up-front to allow for easy 


color switch, TTL/ANALOG input 
signals, text SW (green), and the 
interface cable is included. 

The barriers are down.,.and your 
profits will be up. Don’t delay, contact 
your Teknika representative today. 

Exclusive 2-Year Limited Warranty 

The longest and strongest warranty 

in the industry. Covers parte, CRT 
and labor. 
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r TEKNIKA 


TEKNIKA ELECTRONICS CORPORATION 353 Route 46 West, Fairfield, New Jersey 07006 ■ 201-575-0380 
















CACHE FACTOR 


TABLE 2: Performance Results. Model JO 



XT" 

MODEL 30 

SORT 600 RECORDS USING dBASE III PLUS 

No cache 

IBMCACHE 

Super PC-Kwik 

128 (100) 

100 (128) 

110 (116) 

96 (133) 

59 (217) 

66 (194) 

APPEND AND INDEX 900 RECORDS 

No cache 

IBMCACHE 

Super PC-Kwik 

124 (100) 

107 (116) 

109 (114) 

85 (146) 

62 (200) 

63 (197) 

DOCUMENT AND TALLY CODES FROM ONE COLUMN 

No cache 

IBMCACHE 

Super PC-Kwik 

87 (100) 

74 (118) 

82 (106) 

76 (114) 

42 (207) 

49 (178) 

Times are given in seconds. 



a The XT used is the standard 4.77-MHz machine with 640KB conventional memory. It is considered 
the baseline machine, and its performance is normalized to 100. Numbers greater than 100 indi¬ 
cate the relative performance expressed as a percentage of the baseline machine. 


The Model 30 outperforms the XT in disk-intensive applications on an average of 
1.3 times in the absence of caching software and 1.7 times with a cache installed. 


where files are loaded and moved 
many times (the Microsoft compiler 
uses four passes), caching is expected 
to improve performance significantly. 
However, the computer with the best 
processor speed also is expected to 
perform well even without a cache. 

CACHE COMPARISONS 

As expected, the higher powered 
Model 30 outperformed the XT when 
no caching software was used on either 
machine. It sorted the 600-record file 
1.33 times faster; read in and indexed 
the 900-record file 1.46 times faster; 
and, tallied the codes 1.14 times faster 
(see table 2). 

With IBMCACHE installed on the 
Model 30, it completed the sort 2.17 
times faster than the XT; read in and 
indexed 2.0 times faster; and tallied 
2.07 times faster. Using IBMCACHE, the 
Model 30 can complete disk-intensive 
applications twice as fast as the XT. 

Even with IBMCACHE installed on the 
XT, the Model 30 is still the perfor¬ 
mance leader, completing the database 
benchmarks 1.74 times faster on the 
average. Similar performance upgrades 
are possible using Super PC-Kwik. 

Comparing effective performances 
of the Models 30 and 60, AT, Compaq 
Deskpro 286, and AST Premium/286 is 


difficult because of the many ways to 
view results and draw conclusions. For 
example, the computers can be com¬ 
pared running as configured by their 
vendors—that is, with the IBM Models 
50 and 60 using IBMCACHE, the Desk- 
pro 286 using the Compaq cache, and 
the AT and Premium/286 using no 


cache—or they can be compared run¬ 
ning at maximum speed, perhaps with 
a third-party cache. (For reviews of the 
Compaq and AST machines, see “Com¬ 
paq Deskpro 286,” Steven Armbrust 
and Ted Forgeron, August 1986, p. 80 
and “Premium/286,” Steven Armbrust 
and Ted Forgeron, June 1987, p. 74.) 


Ecosoft Family of 
C Products 



and FREE editor 



Eco-C88 Flexi-Graph 


*39 9S 


A professional quality compiler in an easy to use environment. 
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★ Supports view areas, rotateable fonts, clipping, arbitrary 
fill areas ★ Extensive error checking ★ User’s manual. 


Eco-C88 PC Compatible 


Ecosoft 


$2995 


$2995 


An MSDOS OBJ compatible librarian 
that’s not limited to Ecosoft language 
products. 

★ Add, delete, extract, combine, 
set page size, get contents or index 
of a library ★ With user’s manual 



Add pop up windows (for help, menus, error messages, special 
effects, etc.) to your C programs quickly and easily. 

★ CGA, EGA, and monochrome support ★ Control any program 

- 1 that goes through the BIOS ★ Use 

1-800-952-0472 (Orders) up to 255 windows ★ No special 
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- move windows ★ Custom titles 
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CACHE FACTOR 


TABLE 3: Performance Results, Models 50 and 60 



Without a disk cache, the Model 60, Compaq Deskpro 286, and AST Premium/286 outperform the AT in disk-intensive data¬ 
base applications. The Model 50 lags way behind. With caching software, the Model 50 can compete effectively with the AT. 
When processor performance is important, the Model 50 not only surpasses the AT, but also approaches the Model 60. 


To simulate a user’s approach to 
this kind of problem, each computer 
was tested under several conditions: 
with no cache running; with the 
vendor-supplied cache running; and, 
with a third-party cache installed. Each 
was compared with a baseline machine: 
the AT as supplied, with no cache. 

In the benchmark using dBASE hi 
plus to sort a 600-record file, the Model 
60, Deskpro 286, and Premium/286 all 
performed at about the same level: 
without caching software, they com¬ 
pleted the sort from 1.14 to 1.18 times 
faster than the AT; with cache, they 
were 1.83 times faster than the AT (see 
table 3 and figure 1). These results 
were expected and certainly indicate 
the tough competition among the 
Model 60, Deskpro 286, and Premium/ 
286 for top-performance honors. 

The most surprising sort results 
came from the Model 50. With a disk 
speed about half that of the AT, the 
Model 50 was expected to perform 
more slowly without a cache, and in¬ 
deed it did, completing only 76 percent 
of the sort in the time the AT took to 
finish the same sort; however, with 
IBMCACHE installed, the Model 50 per¬ 
formed 1.36 times faster than did the 
AT with no cache. Even with Super PC- 
Kwik installed on both machines, the 
Model 50 surpassed the AT, completing 
the sort 1.08 times faster. 


These results illustrate the signifi¬ 
cant impact of a cache in compensating 
for a slow disk. Although the Model 
50’s architecture should make it a bet¬ 
ter performer than the AT, its slower 
disk holds it back despite the interleave 
factor of 1; once its disk speed is over¬ 
come by decreasing disk accesses, its 
performance surpasses the AT as sup¬ 
plied. Obviously, IBM’s distribution of 
caching software with the Model 50 is 
an important marketing strategy. The 
cache brings performance above the 
level of the AT—or to the AT’s level 
with a cache installed in the AT. 

Importantly, performances of all 
the computers improved even more 
with Super PC-Kwik. The leading per¬ 
formers—the Premium/286 and Desk- 
pro 286—completed the sort 3.2 times 
faster than the AT, followed closely by 
the Model 60 (2.9 times faster) and the 
Model 50 (2.46 times faster). When the 
AT was run with Super PC-Kwik, it im¬ 
proved its performance by 2.28 times, 
bringing it close to the level of the 
Model 50 running Super PC-Kwik. 

When these computers were com¬ 
pared in their factory configurations, 
the Model 50 with IBMCACHE was 1.36 
times faster than the AT, supplied with¬ 
out a cache; the Model 60 with 
IBMCACHE and the Deskpro with its 
cache were 1.5 times faster than the 
Premium/286 without cache, and 1.78 


times faster than the AT. However, with 
Super PC-Kwik installed, the AT ran 
1.29 times faster and the Premium/286 
1.8 times faster than either the Model 
60 or Deskpro 286, each running the 
vendor’s caching software. 

In the benchmark appending and 
indexing a 900-record file, results were 
very similar to those for the sort test. 
Without caches, the Deskpro and Pre¬ 
mium/286, with their faster disks, were 
the definitive winners—1.31 times 
faster than the AT. The Model 60 was 
only 1.05 times faster than the AT; and, 
once again, the Model 50 lagged way 
behind. As expected in a disk-intensive 
test, the results mirrored the com¬ 
puters’ disk speeds. Using the vendor- 
supplied caches across the board, the 
Premium/286 still remained ahead but 
by only a small margin—1.65 times 
faster than the AT. The Model 60 and 
Deskpro 286 tied for second place, 
completing the append-and-index test 
1.52 times faster than the AT; and the 
Model 50 was 1.36 faster than the AT. 

These results are not surprising. 
While the AST and Compaq machines 
have faster disks than the Model 60, the 
interleave factor of 2 costs them an 
extra rotation per read. The Premium/ 
286, with zero wait states, has an edge 
over its two competitors. The Model 50 
and AT also perform predictably. With 
cache installed on the Model 50, eight 
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Disk caching can significantly improve performance in disk-intensive applications. 
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CACHE FACTOR 


TABLE 4: Effect of Cache on Performance 



AT 

MODEL 50 

MODEL 60 

DESKPRO 286 

PREMIUM/286 

EFFECT OF CACHE ON SORT 

No cache 

Cache (vendor) 

Super PC-Kwik 

64 (100) 

45 (142) 

28 (228) 

84 (100) 

47 (179) 

26 (323) 

56 (100) 

36 (157) 

22 (254) 

55 (100) 

35 (157) 

20 (275) 

54 (100) 

36 (100) 

20 (270) 

EFFECT OF CACHE ON APPEND AND INDEX 

No cache 

Cache (vendor) 

Super PC-Kwik 

38 (100) 

34 (112) 

20 (190) 

60 (100) 

28 (214) 

22 (272) 

36 (100) 

25 (144) 

20 (180) 

29 (100) 

25 (116) 

17 (170) 

29 (100) 

23 (126) 

15 (193) 

EFFECT OF CACHE ON C COMPILE AND LINK 

No cache 

Cache (vendor) 

Super PC-Kwik 

197 (100) 
156 (126) 
153 (129) 

146 (100) 

131 (112) 

130 (113) 

143 (100) 

114 (124) 

123 (116) 

113(100) 

115 ( 98) 

110 (103) 

106 (100) 

99 (106) 

99 (106) 


The Model 50, with the IBMCACHE installed, increases performance an average of threefold on the sort and append-and-index 
benchmarks; the others increase from 1.7 to 2.75 times. Caching effects decrease as processor performance gains importance. 


sectors are read into RAM with each 
seek and rotation (due to the interleave 
factor of 1), while the AT with an inter¬ 
leave factor of 3 and no cache has con¬ 
siderable disk overhead. 

However, when Super PC-Kwik 
was added to the AT, it beat not only 
the Models 50 and 60, but also the 
Deskpro 286 (each running with ven¬ 
dor caching software)—the AT ran 
from 1.25 to 1.4 times faster. When 
Super PC-Kwik was added to the Pre¬ 
mium/286, it again took the top honors, 
running 2.53 times faster than the base¬ 
line AT. Thus, in database applications, 
computers distributed without cache 
can be made to outperform those run¬ 
ning with vendor-supplied caches by 
installing a third-party cache. To be fair, 
all computers were allowed to run 
Super PC-Kwik. The Premium/286 re¬ 
mained the leader followed by the 
Deskpro 286, the Model 60 and the AT 
(tied!), and finally by the Model 50. 

In the benchmark in which all rec¬ 
ords having a given value in a selected 
field were tallied, without caching, re¬ 
sults were similar to those for the sort 
test; with vendor-supplied caches, re¬ 
sults were spurious (table 3 and figure 
1). Again, the Premium/286 led the 
field, this time followed closely by the 
Model 60. With Super PC-Kwik installed 
across the board, the results closely 
mirrored those for the append-and- 
index test. 

In the last performance measure, 
the C compile and link, the Premium/ 
286 running with Super PC-Kwik again 
led in performance. In this test, the ef¬ 
fect of the cache is less pronounced 
because of the processing needed in 
addition to the disk accesses. Here, the 
benefits of zero wait states and faster 
clock speed proved extremely impor¬ 


tant: even without caching software, the 
Premium/286 completed the compile 
and link 1.86 times faster than the AT; 
the Deskpro 286 was 1.74 times faster; 
the Model 60 was 1.38 times faster; and 
the Model 50, 1.35 times faster. The 
Model 50, with its increased processing 
speed, surpassed the AT. 

With vendor-supplied caching soft¬ 
ware installed, the Premium/286 main¬ 
tained its superior performance level, 
completing the test at almost twice the 
speed of the AT with the Deskpro 286 
and Model 60 coming in 1.71-1.73 
times faster than the AT, and the Model 
50 outperforming the AT 1.5 times (see 
table 3 and figure 1). 

THE CACHE ADVANTAGE 

Caching software, like mainframe pag¬ 
ing, can have a significant effect on 
performance; it can transform a ma¬ 
chine that appears to lumber along 
(like the Model 50) into a reasonable 
competitor (see table 4). When disk 
accesses are intensive, the cache has a 
remarkable effect: with Super PC-Kwik 
installed, the AT performed the sort 
2.28 times faster, the Model 60, 2.5 
times faster, and the Premium/286, 2.7 
times faster—and the Model 50 was an 
amazing 3.23 times faster than its speed 
without a cache. Notice that the slower 
the disk, the greater the benefit of 
caching because numerous (slow) disk 
accesses can be avoided by keeping 
frequently used data in RAM. 

In the benchmark in which rec¬ 
ords are appended to a file and reads 
are sequential rather than random, the 
cache again increased speed signifi¬ 
cantly by reading-in a block of records 
at one time. The Model 50 benefitted 
the most, completing the append 2.72 
times faster than without a cache; all 


others were from 1.7 to 1.93 times 
faster. In the C compile and link, the 
effects of the cache were less because 
speed was determined to a large extent 
by processing time. 

The test results confirm that cach¬ 
ing software can increase the perfor¬ 
mance of any computer running disk¬ 
intensive programs. However, the size 
of the cache must be adjusted for the 
application. This is particularly true in 
computers with only 640KB of conven¬ 
tional memory because performance 
deteriorates by decreasing the memory 
available to the application; thus, IBM 
does not distribute its caching software 
with the Model 30. However, with 
memory expansion and third-party 
caches abundant—and with careful 
planning—the benefits of caching are 
available to any computer. 

The tests also show that the Model 
30 can definitely outperform the XT 
and is an important XT replacement 
machine. The distribution of caching 
software with Models 50 and 60 is also 
an excellent marketing strategy; the 
Model 50 running with IBMCACHE sur¬ 
passes the performance of the AT with¬ 
out a cache and can definitely compete 
with—and sometimes surpass—the AT 
running without a cache. The Model 50 
approaches (but does not equal in 
these tests) the performance level of 
the Model 60. Because two of the 
Model 60’s leading competitors have 
faster disks, IBMCACHE helps to ensure 
that the Model 60 can remain in the 
same performance class. 

Last but not least, these tests indi¬ 
cate that the AT is not yet obsolete. 

With third-party caching software 
added, it can compete favorably with 
Models 50 and 60 running IBMCACHE 
in disk-intensive applications. 1 nimnini tel 
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JULIE ANDERSON 


Athough it adds some new features, 
DOS 33—unable to provide the 
multitasking capabilities promised 
with OS/2—may be this aging 
operating system’s swan song. 


T hroughout its six years of life, 

DOS has operated on a variety of 
systems beginning with the 256KB 
double-diskette-drive PC and now step¬ 
ping up to the new 80386-based Per¬ 
sonal System/2 Model 80. To keep DOS 
virile, IBM added additional device sup¬ 
port and features with each successive 
version. This method leaves IBM with a 
continuing problem: how to satisfy the 
power user’s cravings without over¬ 
whelming the casual user with sophisti¬ 
cated, memory-monopolizing features. 

IBM’s approach is to offer the 
more complex features as optional 
memory-resident utilities so that DOS 
can be configured to each user’s needs. 
Unlike most traditional minicomputer 
and mainframe systems, this configura¬ 
tion can be performed each time the 
system is booted or, in some cases, 
even while on-line. 

DOS 33 was introduced to pro¬ 
vide support for the IBM PS/2 family, 
but it actually runs on the entire line 
of IBM personal computers as well, 
including the PC, PC/XT, PC/AT, and PC 
Convertible. Although it is not the 
long-awaited multitasking operating sys¬ 
tem that can take advantage of the 
larger address space of the 80286 and 
80386 processors, DOS 3.3 nevertheless 
has some new features that, if used 


carefully, are worthwhile. New and 
enhanced features introduced in DOS 
3.3 are summarized in table 1. 

Traditionally, existing programs 
run under each new version of DOS 
exactly as they did under the previous 
version, and DOS 3.3 is no exception. 
However, this also means that virtually 
no new or enhanced feature appears 
automatically; it must be requested by 
invoking a new DOS command or 
function call, adding a new parameter 
to an existing command or function 
call, or installing a memory-resident 
utility to DOS. 

Although IBM has successfully 
maintained compatibility with previous 
DOS versions (as long as no new fea¬ 
tures are invoked), it has neglected to 
maintain internal compatibility—that is, 
the inability of some DOS features to 
work with each other. Some DOS com¬ 
mands are incompatible with others. 

For example, while SUBST is in effect, 
ASSIGN, BACKUP, DISKCOMP, 
DISKCOPY, FDISK, FORMAT, JOIN, 
LABEL, and RESTORE cannot be used, 
and CHDIR, MKDIR, RMDIR, and PATH 
must be, to quote from the DOS 33 
Reference manual, “used with care.” 
Inconsistencies in command syntax also 
have crept into DOS. Using PATH, 

JOIN, and SUBST with no arguments 
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displays the current settings, but using 
ASSIGN or PROMPT with no arguments 
resets the values. DOS 3-3 introduces 
additional incompatibilities and incon¬ 
sistencies, discussed later. 

As expected, DOS 3.3 adds support 
for the 1.44MB 3.5-inch diskette drives 
of the PS/2 family (DOS 3.2 already 
supported the 720KB diskette drive 
present in the Model 30) and the 
larger hard disks of the Models 60 and 
80. FDISK now can be used on hard 
disks to create multiple DOS partitions. 
Device support also was added for two 
more asynchronous communications 
ports, COM3 and COM4. Speeds of up 
to 19.2 Kbps now may be set using the 
MODE command for any of the COM 
ports. In many cases, the choice “Fail” 
has been added as a possible option to 
the menu displayed when a critical 
error occurs. Fail means to return an 
error to the current DOS function call 
and then continue processing. 

DOS 3 3 improves on many exist¬ 
ing DOS commands. ATTRIB is en¬ 
hanced to manipulate the read-only or 
archive attributes of all files in a direc¬ 
tory and its subdirectories. BACKUP 
and RESTORE are more efficient and 
flexible; they now include options for 
automatically formatting backup dis¬ 
kettes and selectively restoring deleted 
files. Disk BASIC 
now EXECuios ro 


chine to machine because DOS now 
allocates a default number of buffers 
and stacks based on memory size, dis¬ 
kette capacity, and machine type. For 
machines with more than 128KB of 
RAM, the number of buffers (each 
using 528 bytes) defaults to 5; for more 
than 256KB, the default is 10; and for 
more than 512KB, the default is 15. In 
the rare instance where a machine 
does not meet any of these conditions 
yet has a diskette drive with a capacity 
larger than 360KB, the default number 
of buffers is 3. 

Additionally, by default no stack 
support is installed for the PC, XT, and 
Portable PC; for any other machine, 
DOS 3.3 reserves nine 128-byte stack 
frames. The BUFFER = or STACKS = 
commands in the CONFIG.SYS file can 
override both of these parameters. 

DOS minimum memory requirements 
range from approximately 50KB on a 
PC with a hard disk to 55KB on the 
PS/2 Models 30 and 60, the AT Model 
339, and the PC Convertible. 

Of the several commands im¬ 
proved over earlier versions of DOS, 
most require adding a parameter at the 
command line. The improvements to 
MODE and ATTRIB, mentioned earlier, 
are straightforward, but the enhance¬ 
ments to BACKUP and RESTORE, DATE 
and TIME, FDISK, 

■ and FORMAT bear 
a closer look. 

% BACKUP and RE- 
^f|§ ijlgjl STORE. With hard 

8 H||! H disks getting big¬ 

ger, an efficient 

-mU anc * ^ exi ^^ e back- 

u p s y stem be- 

Hr comes extremely 
V JgP important. DOS 

3.3 significantly 
improves its 
I *^7 lilH BACKUP and 

V' mil RESTORE com- 

mands. The 

l|HB BACKUP com- 

•0*’-'" man d is more 

'OMx W&m flexible with the 
/T parameter, 
which adds the 

PSljr ,||Mp capability to back- 

up files modified 

\ JBr a ^ er a certain 

WkMuKF time of day on 

the date specified 
through /D. 

At long last, 
IBM also has 
■ added “automatic” 
5; ' 7? V formatting of 

5?^ backup diskettes 

—that is, if /F is 


batch files, return, and continue pro¬ 
cessing. Two new DOS function calls 
flush a files buffers without closing the 
file and increase the number of file 
handles available to a process. 

Even though it was released with 
the PC Convertible in December 1985, 
DOS 3.2 did not support the Converti¬ 
ble’s LCD display or thermal printer. 
DOS 3.3 rectifies this omission by add¬ 
ing support for both. A parameter was 
added to the GRAPHICS command to 
reproduce a graphic image exactly as it 
appears on the Convertible’s LCD dis¬ 
play. Its thermal printer was added to 
the list of supported printers. 


CONFIGURATION AND MEMORY 

DOS 3.3, just as in previous versions, 
requires additional memory to run. 
IBMBIO.COM and IBMDQS.COM to¬ 
gether have grown 7,413 bytes, and al¬ 
though COMMAND.COM has increased 
1,516 bytes, 23KB of free memory is 
still all that is required to load a sec¬ 
ond copy of COMMAND.COM. DOS 
3.3’s memory requirement depends on 
the size of the environment and the 
number of optional memory-resident 
utilities selected. Even booting a mini¬ 
mal DOS 3-3 without a CONFIG.SYS or 
an AUTOEXEC.BAT file can require dif¬ 
ferent amounts of memorv from ma- 
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UP TO 
25 USERS, 


MADE FOR 
THE 80386. 


RUNS DOS 
PROGRAMS, 


MULTI-TASKING 


THE SOFTWARE- LINK, INC,. CANADA 
CALL: 416/477*5450 


Imagine the speed and power of a 
$100,000 minicomputer in a desktop PC cost 
ing under $7,000. Now imagine all that power 
going to waste because the operating system 
you chose was never meant to take advan 
tage of a computer this powerful. It will 
take more than just a “window environ¬ 
ment” or an outdated operating system 
to unlock the 80386. 

It will take PC-MOS/386™ 

The First 80386 Operating 
System. Specifically designed for the 
80386 computer, PC-MOS/386™ opens 
doors. Doors to more memory and 
multi-tasking. Doors to thousands 
of DOS programs as well as upcom¬ 
ing 80386-specific software. Its the 
gateway to the latest technology..., and 
your networking future. 

Memory Management 
Without Boards. PC-MOS exploits 
the memory management capabilities 
built into the 80386. So, up to four 
GIGABYTES of memory are access¬ 
ible to multiple users and to future 
80386-specific applications requiring 
megabytes of memory 

Multi-Tasking, Multi- 
User Support for One, Five or 
25 Users. PC-MOS/386™ allows 
up to 25 inexpensive terminals to be 
driven by a single 80386 machine. 

So the features of the 80386 can be 
utilized at every terminal. And it 
comes in three versions so you can 
upgrade your system as your com¬ 
pany grows...without having to 
learn new commands or install 
new hardware. 


Software Support for Thousands 
of DOS Programs. Although PC-MOS/386™ 
totally replaces DOS. it doesn't make you 
replace your favorite DOS programs. So you 
can run programs like Lotus 1-2-3. WordStar, 
dBASE III, and WordPerfect on the 80386. 
Best of all, it uses familiar commands like 
DIR and COPY-so you’ll feel comfortable 
with our system. 

The Gateway to Endless 
Features. Distinctive characteristics 
like file/system security, remote access, 
file/record locking, and built-in color 
graphics support for EACH user set 
PC-MOS/386™ apart from all previous 
operating systems. 

Open the Doors to Your 
Future TODAY! Call The Software 
Link TODAY for more information and 
the authorized dealer nearest you. 
PC-MOS/386™ comes in single, five & 
25-user versions starting at 8195. 


PC-MOS/386 

MODULAR OPERATING SYSTEM 


THE SOFTWARE LINK. INC. 


Developers of LA\L:nk TV & Mu.::L:::k # AiractC 


8601 Dunwoody Place. Suite 632 
\tlanta, GA 30338 Telex 4996147 SWLINK 


CALL: 800 451-LINK 

In Georgia: 464 998-0019 
Dealer'OEM Inquiries Invitee 
Dealers: 404 '998-0,00 OEMs: 404 6- 


TRADEMARK ACKNOWLEDGEMENTS: MultiLink®is a registered trademark of The Software Link, Inc. PC-MOS/386™ MultiLink*Advanced, and LANLink™ are trademarks of The Software Link, Inc. 
Lotus 1-2-3, WordStar, dBASE III, & WordPerfect are trademarks of Lotus Development Corp., MicroPro, AshtonTate, & WordPerfect Corp., respectively. Prices and technical specifications subject to change. 
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DOS TWILIGHT 

TABLE 1: New and Enhanced Features of DOS 33 


CONFIGURATION COMMANDS 

BUFFERS 

STACKS 

Enhanced 

Enhanced 

Default number tied to machine configuration 

Default number tied to machine configuration 

DOS COMMANDS 

APPEND 

New 

Directory search path for files 

ATTRIB 

Enhanced 

Subdirectories processed 

BASIC 

Enhanced 

Compatible with BASICA 

BACKUP 

Enhanced 

Performance improved 

CALL 

New 

Batch file subcommand calls another batch file 

COMMAND.COM 

Enhanced 

Fail option added to critical error processing message 

DATE 

Enhanced 

Sets CMOS clock 

FASTOPEN 

New 

Caches file location information 

FDISK 

New 

Support added for multiple DOS partitions 

FORMAT 

Enhanced 

Added support for 1.44MB drive 

GRAPHICS 

Enhanced 

Convertible LCD and thermal-printer support 

MODE 

Enhanced 

Support added for COM3 and COM4; speeds up to 19.2 Kbps 

RESTORE 

Enhanced 

Performance and utility improved 

TIME 

Enhanced 

Sets CMOS clock 

DOS INTERRUPTS 

Multiplex (2FH) 

Append (B700H) 

Enhanced 

Gets installed state of APPEND 

DOS function calls (21 FI) 

Set date (2DH) 

Enhanced 

Sets CMOS clock 

Set time (2BH) 

Enhanced 

Sets CMOS clock 

Set handle count (67H) 

New 

Sets number of handles per process 

Commit file (68H) 

New 

Flushes file buffers 


Some new features, such as support for multiple DOS volumes, improved BACKUP and RESTORE, and FASTOPEN, are wel¬ 
come additions; others, such as APPEND and the DOS function call 67H (set handle count), must be used with extreme care. 


specified, if FORMAT.COM can be 
found through the current path, and if 
the diskette matches the largest capac¬ 
ity of the drive. This is another exam¬ 
ple of IBM’s obsession about compati¬ 
bility with previous DOS versions; to 
take advantage of this new feature, the 
user must request it. With BACKUP, 
however, this degree of compatibility is 
inappropriate. Formatting during any 
backup procedure should always be 
automatic. Furthermore, BACKUP 
should format diskettes itself as 
needed, just as DISKCOPY does, with¬ 
out being instructed beforehand. Even 
as designed (with BACKUP EXECuting 
FORMAT.COM), BACKUP should make 
sure before beginning the backup that 
FORMAT.COM can be found. If not, this 
would give the user a chance to cor¬ 
rect the situation before wasting time 
performing a backup that will abort 
as soon as the user runs out of 
formatted diskettes. 

The most impressive feature of the 
BACKUP command is the new design 
of backup files. BACKUP now creates 
only two files on each diskette, 
CONTROL.xxx and BACKUP.xxx (where 
xxx is the diskette number—001 for 
the first diskette, 002 for the second, 
and so on). BACKUP gives the diskette 


an 11 character label, BACKUP xxx 
(the two spaces between BACKUP and 
xxx are part of the label). 

CONTROL.xxx contains the names 
of the files that are on the diskette 
along with other useful control infor¬ 
mation such as file size, attribute, and 
date and time of creation. BACKUP.xxx 
contains the files themselves packed 
back to back. The size of BACKUP.xxx 
is the total number of bytes in each of 
the files backed up on that particular 
diskette. Besides using the diskette’s 
space much more efficiently, this new 
backup design also saves time because 
only two file names need to be created 
on the diskette directory. 

How much faster is the DOS 33 
BACKUP command compared with 
DOS 3.2? A test was run to backup 649 
files in 22 directories (13MB) onto 
freshly formatted 1.2MB diskettes using 
an AT Model 339. Times were mea¬ 
sured with a stopwatch and did not 
include the time required to change 
diskettes. With DOS 3.2, the backup 
was performed in 23 minutes 32 sec¬ 
onds, but DOS 3.3 performed the same 
job in 16 minutes exactly—a 37- 
percent improvement. Furthermore, 
DOS 3.2 used 11 diskettes, but DOS 3.3 
filled only 10 diskettes. 


Because the user can no longer 
see which files are on each backup dis¬ 
kette, DOS 3.3 has the /L parameter 
that can be used to create a log file in 
which the time and date of the backup 
and the names of the files on each dis¬ 
kette are recorded. Unfortunately, er¬ 
rors that occur during the backup are 
not recorded. For example, with shar¬ 
ing loaded (via the SHARE command), 
if a file cannot be backed up because it 
is in use, DOS delivers to the screen 
the message “Not able to backup file.” 
However, no error message is written 
in the log file, yet the file name is re¬ 
corded in the backup log file. Similarly, 
when the backup is interrupted using 
Ctrl-Break, no indication is given in the 
log file that the backup aborted. After 
the backup is complete, the user 
should copy the log file from the 
source to another location so, if the 
source disk is damaged, the informa¬ 
tion in the log file can be used to help 
restore the files on the damaged disk. 

IBM has attached numerous pa¬ 
rameters to RESTORE in DOS 3-3 for 
added flexibility in selectively restoring 
files. The fY3:date and /A .date parame¬ 
ters together with the fE-.time and 
fL\time parameters can be used to re¬ 
store files modified before or after a 
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certain date and earlier or later than a 
certain time. The /M parameter restores 
only the files that were modified or de¬ 
leted since the backup was performed, 
and /N restores only the deleted files. 

Even though the backup file for¬ 
mats have changed with DOS 3.3, 
RESTORE can retrieve files backed up 
with previous versions of DOS. How¬ 
ever, RESTORE will no longer restore 
the three system files IBMBIO.COM, 
IBMDOS.COM, and COMMAND.COM. 
This is a reasonable change because 
these hidden files are difficult to delete 
unintentionally and do not change ex¬ 
cept with a new DOS version. If for 
some reason they need to be restored, 
the SYS command can be used. Fur¬ 
thermore, in the common case in 
which RESTORE is used to transfer files 
to a new computer or to upgrade to a 
new version of DOS, restoring the old 
system files is not desirable. 

DATE and TIME. The ability to reset the 
CMOS clock from the command line in 
DOS is a welcome convenience, much 
easier than booting the AT diagnostic 
diskette and using the setup option. Of 
course, the system date and time must 
first be initialized through the setup 
option, but subsequently they can be 
changed through DOS 3.3’s DATE and 
TIME commands. Because IBM did not 
introduce a clock until the AT, the ad¬ 
dresses of third-party CMOS clocks 
have not been standardized. Therefore, 
the DATE and TIME commands have no 
effect on those multifunction boards 
using addresses for their CMOS clocks 
that are different from IBM’s. 

FDISK. With the need to support the 
44MB and larger hard disks of the 
PS/2s, IBM ran up against its own 
DOS-imposed 32MB barrier. Instead of 
removing the 32MB limitation (as some 
third-party patches to DOS have done), 
IBM opted for multiple DOS partitions 
on hard disks. Of the four partitions 
allowed on a hard disk, two (at most) 
can belong to DOS. On a bootable 
disk—that is, the first hard disk in a 
system—a user can create both a pri¬ 
mary and an extended DOS partition. A 
non-bootable disk accepts only an ex¬ 
tended DOS partition. 

The primary DOS partition is com¬ 
patible with the DOS partitions created 
by previous DOS versions and is lim¬ 
ited to a maximum size of 32MB. It 
corresponds to one logical disk drive 
and may or may not be bootable. 

The non-bootable extended DOS 
partition can be as large as the drive 
itself and divided using FDISK into 
multiple logical drives, each of which is 
limited to a minimum size of 1 cylin- 


CODE-PAGE SWITCHING 

In August 1984, IBM introduced for¬ 
eign-language support with DOS 3.0. 
This support consisted of 13 sets of 
date, time, numeric, and currency for¬ 
mats and six different keyboard lay¬ 
outs. The user selected the appropri¬ 
ate format set and keyboard layout 
at DOS boot-up time by including 
the COUNTRY command in the 
CONFIG.SYS file and loading the ap¬ 
propriate keyboard support program 
(such as KEYBFR.COM for France) in 
the AUTOEXEC.BAT file. The IBM 
Personal Computer Character Set— 
Code Page 437 (CP437)—was the 
only character set and it was missing 
many foreign-language characters. 

This year, the International Stand¬ 
ards Organization (ISO) sanctioned 
an 8-bit Multilingual Code Page, Stan¬ 
dard DIS 8859. This character set con¬ 
tains letters from the alphabets of all 
Latin-based languages. IBM adapted 
this code page in EBCDIC for its 
mainframes, producing Multilingual 
Page 500 (MLP 500), which can be 
mapped directly to the ISO standard. 

To support the industry standard 
on PCs and to facilitate transfer of 
data between IBM mainframes and 
PCs, IBM adapted an ASCII-based ver¬ 
sion of the multilingual code page 
and character set called the IBM Per¬ 
sonal Computer Multilingual Code 
Page 850 (MLP CP850). This code 
page can be mapped directly to MLP 
500 and to the ISO standard. 

Unfortunately, MLP CP850 is 
somewhat different from CP437. Al¬ 
though the lower 128 characters have 
not changed, the mixed single- and 
double-line characters have been 
removed along with most letters of 
the Greek alphabet and some mathe¬ 
matical symbols. Replacing these char¬ 
acters in CP850 are the accented char¬ 
acters needed to support the Latin- 
based languages. Three other code 
pages supported by DOS 3.3 (which 
more closely resemble CP437 than 
CP850) are CP860 (Portuguese), 

CP863 (Canadian French), and CP865 
(Norwegian and Danish). Together 
with CP850 and CP437, they allow 
DOS to increase its support to 11 
languages in 19 countries. 

Because the Multilingual Code 
Page offers, substantial advantages in 
intersystem communication and ex¬ 
panded foreign-language support, 
embracing the new standard seems, 
in theory, the right move. In practice, 


however, moving to the new standard 
can involve both a big conversion ef¬ 
fort as well as an awkward period 
when both the old and new standards 
must be supported. 

Creating a new application using 
the Multilingual Code Page is straight¬ 
forward. For most business applica¬ 
tions that do not need the mathemati¬ 
cal symbols or the Greek letters, it 
simply means avoiding the mixed 
single- and double-line graphics char¬ 
acters when designing screen forms 
and menu boxes. 

Incompatibilities arise when con¬ 
verting an existing application from 
CP437 to CP850. When program text 
or data files created in CP437 are 
read with CP850, accented characters 
are displayed where boxes used to 
be. Similar problems surface when 
reading text or data files created 
under CP850 in CP437. 

Two solutions are possible. First, 
when the switch to CP850 is made, a 
one-time conversion program can be 
run on the data files. This, of course, 
means that the application developer 
would need to provide this conver¬ 
sion program to users. The second 
approach allows coexistence of appli¬ 
cations requiring different code 
pages. This is the solution that IBM 
provides with DOS 3.3. Called code- 
page switching, it allows the user to 
load the appropriate code page when 
an application is started. 

A substantial portion of the 
changes made to DOS 3.2 to produce 
DOS 3.3 pertain to code-page switch¬ 
ing. Yet, the DOS manual does a pa¬ 
thetic job of documenting it. Fortu¬ 
nately, IBM has a superior reference 
on code-page switching; it clearly 
states why code-page switching is nec¬ 
essary, what the programming consid¬ 
erations are in converting to the new 
multilingual code page, and how to 
live in harmony with it and the old 
CP437. This document is Volume 5, 
Number 6 of the IBM Personal 
System!2 Seminar Proceedings on 
application-development considera¬ 
tions of the Multilingual Code Page 
(IBM Publication Number G360-2758). 

Code-page switching requires an 
EGA-compatible graphics subsystem 
(the PC Convertible LCD may also be 
used). Printers that support code-page 
switching include the IBM Proprinter 
Model 4201 and the IBM Quietwriter 
III Model 5202. The code pages for 
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TABLE: Foreign-language Support in DOS 33 


CONFIGURATION COMMANDS 

COUNTRY 

Enhanced 

Specifies default code page and loads country information 
from the COUNTRY.SYS file 

DEVICE = DISPLAY. SYS 

New 

Driver to provide code-page switching on display device 

DEVICE = PRINTER. SYS 

New 

Driver to provide code-page switching for printers 

DOS COMMANDS 

CHCP 

New 

Selects global code page 

KEYB 

New 

Replaces ROM BIOS keyboard program to support 
code-page switching; reads keyboard definitions from 
KEYBOARD.SYS file 

GRAFTABL 

Enhanced 

Displays foreign characters on CGA of code 
pages 437, 860, 863, or 865, but not 850 

MODE 

Enhanced 

Supports the preparing, selecting, refreshing, and 
displaying status of code-page devices for display 
and printer 

NLSFUNC 

New 

Supports extended country information and code- 
page switching via CHCP 

DOS INTERRUPTS 



DOS function calls (interrupt 21H) 

General IOCTL (440CH) 

Enhanced 

Allows a device driver to prepare, select, refresh, 
and query code pages 

Get extended country information (65H) 

New 

Returns information about the selected country 
formats, code pages, and conversion tables 

Get/set global code page (66H) 

New 

Queries/Resets code-page defaults 


Enhancements to DOS 3-3 support switching between the default code page and the new multilingual CP850. Code pages 
can be selected for the display, printer, and keyboard from the command line or from the application program interface. 


each of these devices are defined in 
font files distributed on the DOS 
Startup diskette. These font files are 
identified by the extension .CPI (for 
Code Page Information). 

Each country has two code 
pages: the MLP CP850; and either 
CP437 or one of the three mentioned 
above for French-speaking Canada, 
Portugal, or Denmark and Norway. 
The default code page is selected 
through the COUNTRY command in 
the (CONFIG.SYS file. The user must 
prepare and select code pages for the 
display, printer, and keyboard. 

Buffers for the display and 
printer code pages are reserved 
through the DEVICE = DISPLAY.SYS 
and DEVICE = PRINTER.SYS com¬ 
mands in the CONFIG.SYS file. For 
the display, the number of code 
pages to be supported are defined as 
well as the number of subfonts, usu¬ 
ally one subfont for each font size. 
For each printer, both the code pages 
supported directly by the hardware 
and the number of additional code- 
page buffers that must be reserved 
are specified. Code pages for the dis¬ 
play and printer devices are prepared 
through the MODE command, by 
identifying the .CPI file to be loaded 


into the reserved buffers. MODE is 
also used to select the code page to 
be activated, to refresh the active 
code page, and to display the active 
code page along with a list of cur¬ 
rently available code pages. 

Code-page support for the key¬ 
board is installed by loading a key¬ 
board program that replaces the ROM 
BIOS keyboard routine. The new 
KEYB command (used instead of the 
KEYBxx.COM files of previous DOS 
versions) reads the keyboard defini¬ 
tions from the KEYBOARD.SYS file 
and uses the information to convert 
scan codes to ASCII characters. 

Finally, NLSFUNC, once loaded, 
allows code pages to be switched 
from the command line through the 
new command, CHCP. 

Even with the code-page switch¬ 
ing support from the operating sys¬ 
tem, developers must be warned that 
current applications may need to be 
modified in order to be compatible. 
Applications that use video interrupt 
10H, keyboard interrupt 9H, or 
printer interrupts 5H or 17H may be 
incompatible with code-page fonts 
loaded by DOS. Additionally, applica¬ 
tions that maintain their own text 
fonts in graphics modes must be 


aware of code-page switching and 
modify their fonts appropriately. 

Two new interrupt 21H DOS 
function calls query the current state 
of code-page support and control 
code-page switching from an applica¬ 
tion. DOS function call 65H (get ex¬ 
tended country information) returns 
information about the selected coun¬ 
try formats and code page, including 
lower-to-uppercase and filename- 
character-conversion tables. DOS 
function call 66H (get/set global code 
page), returns the active and default 
code pages or resets the code pages 
of prepared devices to their defaults. 

Device drivers may use a new 
generic IOCTL (I/O control) request 
(AX = 440CH) function to implement 
code-page switching. This call can 
prepare, select, refresh, and query 
code pages. Any device supporting 
code-page switching can be handled 
through this function call. 

Converting from CP437 to CP850 
is a complex topic fraught with issues 
that may stymie the developer who is 
trying to deliver applications to users 
in foreign countries. PC Tech Journal 
plans to address these issues in depth 
in a forthcoming issue. 

—JA 
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FIGURE 1: Hard-disk Partitioning 
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Two DOS partition types are now recognized. The primary DOS partition is compatible with previous DOS partitions, and a 
new extended DOS partition holds multiple extended volumes , each consists of an extended boot record and a logical block 
device. The extended DOS partition shown here is divided into two extended volumes with logical drives D. and E:. 


der and a maximum size of 32MB. As 
many logical drives can be created as 
there are device specifiers (letters D to 
Z) available to name them. 

The layout of a hard disk is shown 
in figure 1. Sector 1 on the first track 
(cylinder 0, head 0) is the master boot 
record. This holds the hard disk’s parti¬ 
tion table, which has an entry for each 
of the four possible partitions. The pri¬ 
mary DOS partition is identified by a 
system indicator of 01H if a 12-bit file 
allocation table (FAT) is used or 04H if 
a 16-bit FAT is used. The extended 
DOS partition is identified by a system 
indicator byte of 05H. The remainder 
of the first track is reserved for disk 
type information. 

An extended DOS partition is actu¬ 
ally an assembly of extended volumes , 
each of which consists of an extended 
boot record and a logical block device. 


Similar to the master boot record, the 
extended boot record contains a logical 
drive table that describes the logical 
drive (its size and whether a 12-bit or 
16-bit FAT is used) and points to the 
next extended volume. Each logical 
block device consists of a boot record 
and the logical drive. In figure 1, the 
extended DOS partition is divided into 
two extended volumes with logical 
drives D: and E:. 

When partitioning the 44MB hard 
disk of the PS/2 Model 60, the user’s 
first impulse might be to create a pri¬ 
mary DOS partition (drive C:) with the 
maximum size of 32MB and then use 
the remaining 12MB to create an ex¬ 
tended DOS partition containing one 
logical drive (drive D:). Unless large 
files force the 32MB size of the primary 
DOS partition, however, this may not 
be the most efficient use of space. The 


12MB drive D: will use a 12-bit FAT 
with the space-wasting cluster size of 8 
sectors (4,096 bytes). Contrary to the 
DOS 33 Reference manual’s claim that 
a 16-bit FAT will be used (and, there¬ 
fore, a 4-sector cluster size) when the 
number of sectors on a logical drive 
exceed 20,720 (10MB), FORMAT does 
not create a 16-bit FAT until the num¬ 
ber of sectors in a logical disk exceeds 
the number that can be allocated using 
4,092 8-sector clusters. (4,092 is the 
maximum cluster number that can be 
represented in a 12-bit FAT entry.) Be¬ 
cause multiplying 8 sectors per cluster 
by 4,092 clusters yields 32,736 sectors" 
of 512 bytes (.5KB each), the break-off 
point for a 16-bit FAT is 16MB. 

To complicate matters further, 
FDISK accepts partition and logical 
drive sizes in numbers of cylinders, not 
in sectors or megabytes. To calculate 
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TABLE 2: DOS 33 Diskette Format Structure 



SECTORS 

PER TRACK 

NUMBER 

OF TRACKS 

TOTAL 

SECTORS 

SECTORS 

PER 

CLUSTER 

SECTORS 
PER FAT 

SECTORS 

PER ROOT 
DIRECTORY 

MAX. ENTRIES 
IN ROOT 
DIRECTORY 

3.5-INCH DISKS 

High-density 1.44MB 

18 

80 

2,880 

1 

9 

14 

224 

Low-density 720KB 

9 

80 

1,440 

2 

3 

7 

112 

5.25-INCH DISKS 

High-density 1.2MB 

15 

80 

2,400 

1 

7 

14 

224 

Double-sided 360KB 

9 

40 

720 

2 

2 

7 

112 

Double-sided 320KB 

8 

40 

640 

2 

1 

7 

112 

Single-sided 180KB 

9 

40 

360 

1 

2 

4 

64 

Single-sided 160KB 

8 

40 

320 

1 

1 

4 

64 


DOS 33 supports these formatted structures for diskettes. The number of sectors per FAT for a 3.5-inch 720KB diskette is in¬ 
correctly given as 4 in the DOS 3*2 Reference. DOS 3.2 and 3 3 format 3 sectors per FAT for a 720KB diskette. 


the minimum partition size that will 
force a 16-bit FAT, use this formula: 

cyl = (max clusters * 8)/(heads * spt) 

where cyl is the number of cylinders 
to give to FDISK, max clusters is 4,092, 
heads is the number of heads on the 
hard disk, and spt is the number of 
sectors per track. On the Model 60s 
44MB disk, for example, the number of 
heads is 7 and the number of sectors 
per track is 17, so the minimum 16-bit 
FAT partition size is 273 cylinders. 
FORMAT. This command automatically 
formats a diskette to the maximum 
capacity of the diskette drive. Smaller 
capacity diskettes can be formatted in 
larger capacity drives by specifying a 
parameter. For 360KB drives, /I is used 
to format a single-sided diskette and /8 
is used to format 8 sectors per track, 
instead of the usual nine. For 360KB 
diskettes in a 1.2MB drive, /4 is used 
to specify quad-density. 

Confronting the problem of for¬ 
matting 720KB diskettes in the 1.44MB 
PS/2 drives, IBM has introduced yet 
another way of specifying the capacity 
of diskettes. The new parameter pair 
/N: and /T: specify the number of sec¬ 
tors per track and the number of tracks 
respectively. To format a 720KB dis¬ 
kette in a 1.44MB drive, the parameter 
values to use are /N:9 and /T:80 (9 sec¬ 
tors per track and 80 tracks). Do not 
assume, however, that /N: and /T: can 
be used in place of (or even with) the 
previously defined FORMAT parameters. 
Both /N: and /T: are incompatible with 
/I and /4; thus, they cannot be used to 
format single-sided diskettes. 

The problem with these parame¬ 
ters is that the user must communicate 
with FORMAT only on FORMAT’S terms. 
The nontechnical end user does not 
care how many sectors there are per 


track or how many tracks are on a dis¬ 
kette. What matters is total capacity. 

The parameter IBM should have added 
is one that specifies capacity, such as 
C =. For example, C = 720 would for¬ 
mat a 720KB diskette on a 3.3-inch 
1.44MB drive. This parameter is more 
logical, less cumbersome, and could be 
used for other capacity diskettes as well 
(C = 160, C = 180, C = 320, C = 360). 

Table 2 presents the formatted 
structure for all the diskette types that 
DOS 3.3 supports. The number of sec¬ 
tors per FAT for a 720KB diskette is 
incorrectly documented as 4 in the 
DOS 3-2 Reference. Both DOS 3.2 and 
DOS 3.3 format 3 sectors per FAT for a 
720KB diskette. To aggravate these in¬ 
consistencies, the 3.5-inch 720KB dis¬ 
kettes that IBM delivers with DOS 3-3 
and the Technical Reference are for¬ 
matted with one sector per cluster—a 
format that cannot be duplicated with 
the FORMAT program as documented. 

FILE-FINDING FEATURES 

Since the creation of subdirectories, 
finding files that are not in the current 
directory requires major search-and- 
rescue missions. Two new commands 
in DOS 3-3—APPEND and FASTOPEN 
—are file-finding aids. APPEND looks 
for files not in the current directory, 
and FASTOPEN speeds up the search. 
APPEND. By searching the path (cre¬ 
ated with the PATH command, which 
was introduced with version 2.0), DOS 
can find executable files and batch 
commands—that is, only files with ex¬ 
tensions .EXE, .COM, or .BAT. Programs 
that need to find overlay files, drivers, 
or data files can also search the path, 
but DOS does not provide this service 
transparently. Many programs— 
especially compilers, editors, and data 
managers—solve this problem by spec¬ 


ifying the location of the program’s as¬ 
sociated files through a user-defined 
environment parameter. Other pro¬ 
grams, such as WordPerfect 4.2, make 
specifying the location of associated 
files part of the installation process. 

With DOS 3.1 came the SUBST 
command, which allows the use of a 
drive specifier to refer to a subdirec¬ 
tory. This provides a transparent serv¬ 
ice to programs that do not recognize 
path names. As mentioned earlier, 
numerous conflicts arise between the 
substituted drive and other DOS com¬ 
mands, however, leaving this a less 
than ideal solution. 

DOS 3.3 attempts one more time 
to solve the problem of finding files 
with the memory-resident utility, 
APPEND. This command defines a path 
(which is unrelated to the environment 
path) for DOS to use to find any file 
not in the current directory, regardless 
of its extension. The APPEND path is 
searched for file names specified in the 
following function calls: 3DH (file han¬ 
dle OPEN), 0FH (FCB OPEN), and 23H 
(FCB FILE SIZE). 

In addition, APPEND supports two 
parameters. If /X is specified, the path 
also is searched on the function calls 
11H (FCB SEARCH FIRST), 4EH (FIND 
FIRST), and 4BH (EXEC). If /E is speci¬ 
fied, the current APPEND path is stored 
in the environment variable APPEND = 
and can be changed or viewed via the 
SET command. Otherwise, the APPEND 
path is stored internally by APPEND. 
When APPEND is first installed, it re¬ 
quires about 4KB and eats up more 
memory as the APPEND path increases. 

The /X and /E parameters can be 
specified only on the first invocation 
when APPEND is loaded into memory. 
Subsequent invocations of APPEND 
allow resetting the path (even to null), 
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FIGURE 2: Sample APPEND Session 



CURRENT DIRECTORY: ACCTS 
APPEND: C:\DOCS;C:\ MEMOS 


C:\ACCTS>dir *.* 

Volume in drive C has no label 
Directory of C:\ACCTS 

<DIR> 6*05*87 2:20p 

<DIR> 6-05-87 2:20p 

ACCT FRM 5120 1-14-85 3:44p 

3 File(s) 14581760 bytes free 

C:\ACCTS>dir doc*.* 

Volume in drive C has no label 
Directory of C:\ACCTS 

D0C1 TXT 10 5-28-87 10:19a 

D0C2 FRM 11333 5-27-87 3:07p 

2 File(s) 14581760 bytes free 

C:\ACCTS>dir *.txt 

Volume in drive C has no label 
Directory of C:\ACCTS 

D0C1 TXT 10 5-28-87 10:19a 

1 File(s) 14581760 bytes free 


The /X parameter causes the APPEND path to be searched if DIR cannot find any files in the current directory that satisfy the 
request. Once file names match the request, the search ends. DIR displays the file names as if they were found in the current 
directory. In the session at right, the current directory is ACCTS, and the APPEND path is set to C:\DOCS;C:\MEMOS. 


but once APPEND is resident in mem¬ 
ory, it cannot be removed and its ef¬ 
fects reach system wide. The current 
state of APPEND is passed on to an¬ 
other copy of COMMAND.COM. Any 
changes made to the APPEND path 
while another COMMAND.COM is run¬ 
ning are passed back to the original 
COMMAND.COM upon exit unless /E is 
in effect. However, if APPEND is not 
loaded when the second copy of 
COMMAND.COM is executed and the 
second copy of COMMAND.COM in¬ 
stalls APPEND, then the first copy of 
COMMAND.COM will find APPEND in¬ 
stalled when it regains control. 

Under APPEND, a program is in¬ 
voked that resides in another directory 
from the subdirectory containing the 
data files, the program can find its as¬ 
sociated files automatically. However, 
APPENDS system-wide effects give rise 
to incompatibilities. The DOS 33 Refer¬ 
ence warns that XCOPY, BACKUP, and 
RESTORE should not be used while an 
APPEND path is in effect if /X is speci¬ 
fied, yet the batch-file subcommand IF 
EXIST uses the APPEND path to find a 
file only if in /X mode. 

Unexpected and seemingly incon¬ 
sistent results occur with the DIR com¬ 
mand when APPEND is in /X mode. If 


DIR cannot find any files in the current 
directory that satisfy the file specifica¬ 
tion given, the APPEND path is 
searched. Once file names that fulfill 
the request are found in any directory 
in the APPEND path, however, no fur¬ 
ther directories are searched. DIR will 
then display the file names as if they 
were found in the current directory. 

To illustrate this predicament, con¬ 
sider the directory structure shown in 
figure 2. The current directory is 
ACCTS, and the APPEND path in /X 
mode is set to C:\DOCS;C:\MEMOS. The 
command DIR *.*, or DIR with no ar¬ 
guments, displays the file ACCT.FRM 
as expected. However, the command 
DIR DOC*.* displays “Directory of 
C:\ACCTS” and lists the files DOCl.TXT 
and DOC2.FRM from the DOCS direc¬ 
tory. Finally, the command DIR * TXT 
lists only the file DOCl.TXT. Because at 
least one file name has been found to 
satisfy the query, the MEMOS directory 
is not searched to produce the file 
MEM01.TXT as well. 

With or without the /X parameter, 
a file found through APPEND cannot be 
renamed or deleted. RENAME returns 
the error “Duplicate file name or File 
not found” and DEL returns the error 
“File not found” without /X and the 


error “Access Denied” with it. This 
causes problems with editors and word 
processors that save the updated ver¬ 
sion by renaming the old file, writing 
the edited version to the old file name, 
and then deleting the original file. Fi¬ 
nally, APPEND has no effect on DEBUG 
—another internal incompatibility. 
DEBUG does not use the APPEND path 
to search for files with names that are 
specified either on the command line 
or the N (Name) command. 

After three attempts, IBM still has 
not solved the problem of finding all 
files. The environment path set by the 
PATH command finds only executable 
files; SUBST is incompatible with many 
DOS commands; and the worst attempt 
yet, APPEND, is both incomplete and 
incompatible. In /X mode, APPEND is 
equivalent to PATH for finding execut¬ 
able files, yet it finds data files as 
well—an appealing situation because 
only the APPEND path needs to be 
maintained to find both types of files. 

Unfortunately, the /X parameter 
leads to most of the internal incompati¬ 
bilities. When APPEND finds a file in 
the /X mode, the information on the 
file’s location is not made available to 
DOS (or any program), thus causing 
problems with DIR, DEL, XCOPY, and 
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other DOS commands. A solution 
would be for the function call that 
found the file to return the complete 
path name of the file. Then programs 
would be able to determine the direc¬ 
tory in which the file was found and 
use this information to rename the old 
file and recreate the original file name. 
To accomplish this, APPEND would 
need to be integrated into DOS, not 
supplied as a resident utility, and pro¬ 
grams would need to be aware of the 
returned path name and use it. 
FASTOPEN. Subdirectories, which are so 
convenient for organizing files into log¬ 
ical groupings, can exact a price when 
it comes to performance. When the file 
C:\Admin\Employee\Raises is opened, 
DOS must first search the root direc¬ 
tory on drive C: to find the Admin di¬ 
rectory, then search that directory to 
find the Employee subdirectory, and 
finally search that subdirectory to find 
the Raises file. With the memory-resi¬ 
dent utility FASTOPEN, the locations of 
frequently accessed subdirectories and 
files can be cached in memory so that 
disk access is minimized. When install¬ 
ing FASTOPEN, the user must define 
the number of cache entries for each 
hard-disk drive in the system. The min¬ 
imum is 10, with a default of 34 per 
hard-disk logical volume and a system¬ 


wide maximum of 999 total entries. 
Entries are recycled on a least- 
recently-used basis. Some of the infor¬ 
mation cached in memory includes the 
simple file name, its attribute, date and 
time of creation, beginning cluster 
number of the file, sector number of 
its directory, and where in the direc¬ 
tory 7 its entry resides. 

This is another example of incon¬ 
sistencies in implementing features. 
FASTOPEN can be invoked only one 
time, and once specified, the disks to 
be cached and the size of the cache 
cannot be changed. Thus, it would 
make sense to include this information 
in the CONFIG.SYS file in the same 
way that the number of files or buffers 
is included. In its default state with one 
hard disk, FASTOPEN requires less than 
3KB; its performance improvement 
should have been made an integral, not 
optional, part of DOS. 

BATCHING IT 

With version 3-3, a batch file can exe¬ 
cute another batch file as though it 
were a subroutine by using a new 
batch subcommand, CALL. The original 
batch file regains control when the 
CALLed batch file is finished. Parame¬ 
ters can be passed to the CALLed batch 
file, including the dummy parameters 


that were passed to the original file. 

For example, one batch file can call a 
second with the command CALL 
BATCH2 %l %3- Recursion is sup¬ 
ported as long as execution eventually 
ends, and nesting of batch files is sup¬ 
ported to the allowed depth. 

Additionally, preceding a batch file 
command with an @ character sup¬ 
presses the display of that command 
even if ECHO is on. This allows for 
cleaner execution of batch files and is 
especially useful for suppressing the 
annoying display of ECHO OFF. 

Newly documented in DOS 3.3, 
the value of environment variables, 
such as the current path, can be refer¬ 
enced from within batch files by sur¬ 
rounding the environment variable 
name with percent signs, as in 
%PATH%. This particular feature has 
been available (although it was not 
documented) since DOS 2.0 (see “Envi¬ 
ronment Variables," Tech Notebook, 

Jim Vallino, May 1987, p. 51). 

CALLING ALL FUNCTIONS 

New features appearing in the DOS 3.3 
application program interface include a 
new function code to the multiplex in¬ 
terrupt and four new DOS function 
calls (interrupt 21H). Two deal with the 
foreign-language support. Two others 


Quick screens and more for BASIC 

If you program in BASIC, then QBase is your shortest route to professional 
titles, data entry screens, and even complete applications. Unlike ordinary 
screen builders, QBase is fast, powerful, and very easy to operate. Pull-down 
menus and function keys are used throughout, and context sensitive help is 
always available. (Though you probably won’t ever need it!) QBase lets you 
draw boxes, copy and paste blocks, color any portion of the screen, and 
design custom help windows. Creating input fields is as simple as answering 
a few questions. If all you need are quick screens and windows, then look 
no further. 

Make complete applications 

But QBase is much more than just a screen builder, because it can also 
create an entire application. Data entry, editing, searching, and relational file 
operations are all handled automatically. Any number of databases may be 
combined in a single program, with more 
than fifteen screens per database. 

QBase can do all this because it’s really 
two separate programs. The screen builder 
lets you create and edit screens, which are 
saved as form definitions that any program 
can readily access. A run-time package 
(easily modified) then does all the work of 
managing the database. 

Everything is included 

All of the source code for the screen editor 
and run-time program is included, thoroughly 
documented to show how they work, and where 
they may be customized. QBase also includes The 
Hardware Tutor — a clear and practical discussion 
of electronic concepts and circuits, but written 
from a programmer's perspective. QBase is avail¬ 
able for either Microsoft QuickBASIC or Borland 
Turbo Basic (please specify when ordering). It 
costs only S99.00 and comes with a money-back 
satisfaction guarantee. No royalties, not copy 
protected, of course. 


CRESCENT SOFTWARE 

64 Fort Point Street 

East Norwalk, CT 06855 (203) 846-2500 
QBase requires DOS 2.0 or higher, and at least 256K. (512K recommended.) 
Visa. M/C, COD. checks accepted. 
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QuickBASIC just got quicker with 

[QuickPak 


QuickPak is a superb collection of enhancements, subroutines, and 
instructional material designed to help you get the most out of pro¬ 
gramming in BASIC. 

■ Powerful assembly language routines to give your programs more 
speed, more power, and full access to DOS and BIOS services. 

SORT all or part of a string array with one command! Complete 
windowing capability — display help screens instantly, overlay 
text. FIND any string or sub-string within an entire array regard¬ 
less of capitalization — accepts wildcards. READ directories into 
your programs from any drive or 
path. READ/WRITE disk sectors 
— create your own DOS utilities! 

MANY, many more programs 
included. 

■ Professionally written QuickBASIC 
routines and functions. 

Powerful input routines for text, 
dates, and numbers. Menus, 
scroll bars, date/time functions, 
and much more. 



QwkkPak 




■ The Assembly Tutor — a complete 
guide to learning assembly language ~~ 
from a BASIC perspective. Learn how to 
create your own routines and extensions. 

■ Tips and Tricks book — packed with 
clever ideas and techniques to help 
you be a better programmer. 

You get ail this, ail of the source code 
for every program included, and a 
thirty-day money back guarantee for 
only $69.00. 

No royalties are required for using any 
of the QuickPak routines in your pro¬ 
grams. Not copy protected, of course. 

by 

CRESCENT SOFTWARE 

64 Fort Point Street, East Norwalk, CT 06855 
(203) 846-2500 

QuickPak requires Microsoft QuickBASIC or BASC0M, DOS 2.0 or higher. Visa, M/C, C.G.D., or checks accepted 
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are commit file (to flush a file’s buff¬ 
ers), and set handle count (to increase 
the number of handles that are made 
available to a process). 

APPEND. The installed state of the new 
APPEND command can be queried 
from a program using 2FH (multiplex 
interrupt) with function code B7H. In 
previous versions of DOS, the function 
codes 80H through FFH were available 
to programs for interprocess communi¬ 
cations. DOS 3.3 uses B7H and recom¬ 
mends that programs use only function 
codes COH through FFH. 


Commit file. Designed for speed en¬ 
hancement as well as data security, the 
new function call 68H (commit file) 
causes the data in buffers to be flushed 
immediately to the file. Previously, to 
ensure that data would be written 
promptly to the file, programs needed 
to close and reopen a file to flush its 
buffers, or they needed to create a 
duplicate file handle and then close it. 
The commit file function call now does 
more quickly and simply what used to 
require two function calls and, in the 
second case, an additional file handle. 


Set handle count. Through the new 
DOS function call 67H (set handle 
count) a process can increase the num¬ 
ber of handles available to it. To under¬ 
stand exactly what this means, it is im¬ 
portant first to realize the distinction 
between handles and open files. 

When DOS is booted, memory is 
reserved for file-control blocks—tables 
where DOS stores information about 
open files. These file-control, blocks are 
similar in function to the FCBs intro¬ 
duced in DOS 1.0, but are different in 
that they are managed by the operating 
system, not the programmer. The num¬ 
ber of open files (and, therefore, the 
number of file-control blocks that DOS 
needs to reserve) is set through the 
FILES = command in the CONFIG.SYS 
file. The total number of all files that 
can be open concurrently by all pro¬ 
cesses ranges from the default of 8 to 
the system maximum of 233. 

A handle is an identification num¬ 
ber assigned to open files and, in ef¬ 
fect, acts as an index into the table of 
file control blocks. The default number 
of handles available is 20. Three DOS 
function calls—3DH (OPEN), 45H 
(DUP), and 46H (FORCDUP)—each as¬ 
sign a handle to a file, so the same 
open file can be referred to by multi¬ 
ple handles within the same process. 

When a process begins, DOS allo¬ 
cates five handles to the standard I/O 
devices: input, output, error, auxiliary 
device, and printer. However, the stan¬ 
dard input, output, and error handles 
refer to the same file-control block, so 
only three blocks are used—these 
blocks are allocated to each process. 

The OPEN function call used one 
file-control block and one handle. The 
DUP function call uses an additional 
handle but not a file-control block. 
(DOS simply increments the file-use 
count in the file-control block.) How¬ 
ever, the FORCDUP function call may 
or may not require an additional han¬ 
dle, depending on whether the target 
handle is already in use. If so, the file 
it referred to is closed and the handle 
is reused. When a file is CLOSEd 
(3EH), the handle is released; the file- 
use count is decremented; and, if the 
file-use count is zero, the file-control 
block is released. When a process ter¬ 
minates, all open files are closed. The 
number of file-control blocks released 
depends on the file-use counts. 

An interesting case occurs when 
one process EXECutes (4BH) to an¬ 
other. When the child process begins 
executing, it inherits all the files of its 
parent that were opened with the in¬ 
heritance flag set to 0. Similar to DUP, 
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begin 
clrscr; 
writeln(' 
writelnj' 
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end. 


XO-SHELL 


XO-SHELL is a memory resident program which provides the user 
the following capabilities while running an application: 

■ Any IBM-PC character can be input as easily as regular 
ASCII characters. Vertical or horizontal lines can be 
easily drawn by choosing graphics characters from a pop-up 
window. You can draw forms like this in your code or 
create simple forms for office use within minutes. 

■ XO-SHELL provides a background print spooler. You can 
print files without leaving an application. The spooler 
can be started and controlled any time within the 
application. A typewriter function also enables you to 
control the printer within your application. 

■ The print spooler automatically sends down your printer 
setup string, and prints a header line on every page 
including current date, title, file name, file creation 
date and the page number. 

■ Any file can be viewed while in an application, and any 
section of that file can be transferred into your editor. 
Any section of the viewed file can also be printed without 
leaving the application. 

■ A fast search finds, displays and prints strings from 
files. 

■ A notepad and simple editing function enables you to 
create or modify other files while in an application. 

■ A DOS command editor allows you to retrieve, edit and 
reexecute previous DOS commands. 

■ XO-SHELL provides a scrollable directory display. 


XO-SHELL works with Turbo PASCAL, Turbo C, Turbo BASIC, Quick BASIC, and most 
other editors and application software. To add convenience and productivity to your 
application, order XO-SHELL now. Just send $69 plus $5 for shipping and handling. 
Please include in your order your name, address and phone number. For Visa or Master 
Card orders, include card number and expiration date in your order; or call 

1 - 800 - 635-5011 (° u tside ma>. 

XO-SHELL runs on IBM-PC's, XT's, AT's, PersonalSystem/2's and true compatibles. 
It requires 256K system memory and PC/MS-DOS 2.0 or higher. 


UilTE 


WYTE CORPORATION 

701 Concord Avenue 
Cambridge. MA 02138 
Tel. (617) 868-7704 


Excellence in Software Design 


Turbo PASCAL, Turbo C and Turbo BASIC are trademarks of Borland International, 
and IBM-PC, XT, AT, PersonalSystem/2, PC-D0S are trademarks of IBM corporation. 
MS-DOS, Quick BASIC are trademarks of Microsoft Corporation. 
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Architecture 


make or break a computer system 


resources on the network are available to 
any user. Application programs and data 
can be distributed over the network with¬ 
out having to go through a central file 
server. 

Network growth is fast and simple. 

If your disk becomes a bottleneck, add a 
disk anywhere on the network. If your 
needs outgrow your present configuration, 
just add terminals and/or computers as 
required, without having to re-write pro¬ 
grams and without system degradation. 

if you would like to know the secret 
of the QNX architecture, please give us 
a call. We invite End Users, VAR’s, OEM’s 
and Software Developers to discover a 
whole new world of computing capabilities. 

Over 30,000 systems have been 
installed worldwide since 1982. 


If the sheer weight of UNIX brings the 
PC to its knees, all applications running 
under it will suffer. Conceived more than a 
decade and a half ago, UNIX is today the 
result of modifications, additions and 
patches by hundreds of programmers. It 
needs the resources of at least an AT. 

Compare this to the QNX O/S, 
designed by a dedicated team with a 
common purpose and complete under¬ 
standing of both the software and the 
environment in which it must run. Having 
elegantly solved the problem of inter-task 
communications, QNX is more than capa¬ 
ble of both networking and real time per¬ 
formance-the superior choice for process 
control and office automation systems. 

Quick and efficient on a PC, QNX 
soars on an AT. QNX occupies 80K (stand¬ 


alone version) to 114K (network version) 
of system memory and allows 40 tasks 
(programs) and up to 16 terminals per 
computer. 

QNX modular architecture facilitates 
easy adaptation and extensions by soft¬ 
ware developers for specific requirements. 
In addition, PC-DOS runs as a single¬ 
tasking guest operating system under QNX. 
With the DOS Development System, 

DOS EXE files can be developed in shorter 
time than under DOS itself. 

Communication among all tasks is via 
“message-passing.” Tasks anywhere on 
a network of up to 255 computers com¬ 
municate rapidly and transparently with 
each other. 

With the true distributed processing 
and resource sharing of QNX, all the 


THE ONLY MULTI-USER, MULTI-TASKING, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE IBM PC, AT, 
I-- THE HP VECTRA, AND COMPATIBLES. 


Passing between tasks on any machine. Runtime pricing available. For further information or a free demonstration 

I_ 1 ___!_I diskette , please telephone (613) 591-0931. 

Quantum Software Systems Ltd. • Kanata South Business Park • 175 Terrence Matthews Crescent • Kanata, Ontario, Canada • K2M1W8 

UNiX is a registered trademark of AT & T Bell Labs. I8M PC, AT, XT and PC DOS are trademarks of IBM Corp. HP and Vectra are registered trademarks of Hewlett-Packard Company. CIRCLE NO. 181 ON READER SERVICE CARD 


J Multi-User 

10 (16) serial terminals per PC (AT). 

C Compiler 

Standard Kernighan and Ritchie. 

Multi-Tasking 40 (64) tasks per PC (AT). 

I Networking 2.5 Megabit token ring. 

| 255 PC’s and/or AT’s per network, 

j 10,000 tasks per network. 

Thousands of users per network. 

Flexibility 

Single PC, networked PC’s, 
single PC with terminals, 
networked PC’s with terminals. 

No central servers. Full sharing 
of disks, devices and CPU’s. 

1 Real Time 

2,800 task switches/sec (AT). 

PC-DOS 

PC-DOS runs as a QNX task. 

] Message 
Passing 

Fast intertask communication 
between tasks on any machine. 

Cost 

From US $450. 

Runtime pricing available. 



















DOS TWILIGHT 


more paragraph for the DOS memory- 
control block. However, be warned that 
this function call contains two memory- 
allocation bugs. When an even number 
of handles is requested, DOS allocates 
an extra 64KB of RAM in addition to 
the amount required. Also, when near¬ 
ing the 65,534 maximum, DOS attempts 
to allocate more memory than exists; 
the system hangs when the program 
exits and will need to be rebooted. It 
is unbelievable—and, indeed, unforgiv¬ 
able—that IBM did not test this func¬ 
tion call thoroughly and especially that 
it did not test boundary conditions. 

IBM is aware of the bugs now, but said 
they would not be corrected until the 
next release of DOS. 

DOCUMENTATION AND DOLLARS 

With DOS 3.3, which replaces both ver¬ 
sions 3.2 and 3.1, IBM has reorganized 
its packaging. DOS itself is distributed 
on two 5.25-inch (360KB) diskettes and 
one 3.5-inch (720KB) diskette. Both 
types of media are supplied together. 
The 5.25-inch Startup diskette contains 
all the files necessary to select a coun¬ 
try and to install DOS on a hard disk, 
including device drivers, SELECT, 

FDISK, and FORMAT. The Operating 
diskette contains the DOS external 
commands as well as DEBUG and 
BASIC. The 3.5-inch disk contains both 
the Startup and Operating files, and, in 
a departure from IBM’s normal proce¬ 
dure, it is not permanently write- 
protected, so users must take care not 
to overwrite the DOS files. 

Unfortunately, the DOS 33 Refer¬ 
ence contains numerous errors. Some 
errors from the DOS 3 2 Reference 
were corrected, but others were left 
alone. On top of this, the new manual 
introduces additional errors. 

The DOS 33 Technical Reference 
is now more than just documentation; 
it also includes a Utilities diskette in 
both 5.25- and 3.5-inch form. The big¬ 
gest difference is that the program¬ 
mer’s tools LINK and EXE2BIN and 
their documentation have been deleted 
from the DOS disks and moved to 
their proper place in the Technical Ref¬ 
erence package. IBM has added a sim¬ 
ple LIB program that is functionally 
equivalent to the one provided by IBM 
with the BASIC Compiler and MASM 
and by Microsoft with its languages. 
VDISK.ASM is supplied in place of 
VDISK.LST and is a much more useful 
form for making modifications. DEBUG 
comes with both DOS 3.3 and the 
Technical Reference , but is documented 
only in the Technical Reference . A wel¬ 
come (and long overdue) addition is 


the DOS 3.3 Technical Quick Reference 
card that summarizes the DOS inter¬ 
rupts, gives the input parameters and 
output conventions for DOS function 
calls, lists error codes, and describes 
the structure of a directory, FCB, BIOS 
parameter block, PSP, device header, 
and request header. 

DOS’S LAST DANCE 

DOS is suffering from old age. Design 
decisions made years ago when sys¬ 
tems were simpler and smaller are 
crippling the implementation of new 
functions. FORMAT’S conglomeration of 
parameters, each with a different mean¬ 
ing, shows the difficulty of adding sup¬ 
port for disk sizes unheard of in earlier 
days. Yet, if IBM had originally made 
capacity the parameter for FORMAT, in¬ 
stead of the number of sides or num¬ 
ber of sectors per track, these incon¬ 
sistencies would not have arisen. 

IBM’s overriding desire for com¬ 
patibility with previous DOS versions 
results in added-on features that do not 
take effect until specifically requested 
—even features that are universally 
useful, such as automatic formatting of 
backup disks and FASTOPEN. This is 
carrying compatibility to extremes; 
upward compatibility is all that any 
user really wants or needs. 


The problem of finding files still 
has not been solved. While APPEND 
can be useful in limited, specific cir¬ 
cumstances, it is incompatible with 
many existing DOS functions and must 
be used with extreme care. 

As of July 10, 1987, DOS 3.1 and 
3.2 are no longer being sold, and OS/2 
is not yet available (see the accompany¬ 
ing sidebar), so buying DOS 3.3 ap¬ 
pears to be the only recourse (even 
though IBM continues to sell DOS 2.1). 
Instead of providing a cohesive, inte¬ 
grated package, IBM offers an aging 
operating system, saddled with patch- 
work parts and piecemeal additions, 
that has inconsistent interfaces and 
internal incompatibilities. 1S ttll 

IBM Corporation 
Information Systems Group 
900 King Street 
Rye Brook, NY 10573 
800/426-2468 
DOS 33: $120 
Additional program licenses 
(20 or more): $99 each 
Additional documentation: $35 
Upgrade to 33: $75 
Additional license upgrade 
(20 or more): $60 each 
DOS 3 3 Technical Reference: $85 
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ADVANCED^ 


COMMUNICATION-LINK 


Nobody ever told your PC how to deal with 
eight channels of data traffic. But now, it’s 
got some help. It’s got the ACL Serial Card 
that takes the panic and frustration out of 
multiuser systems... and replaces them 
with speed and orderliness. 


*NO DATA PILE UPS! High speed dual port memory teamed with a PC compatible CPU 
gives you a high performance communication coprocessor. 

* MAXIMUM ADAPTABILITY! Eight independent channels of RS-232, with full hardware 
modem control handshakes, or software flow control. Also, RS-422 and RS-485 available, to 
interface with industrial process controls. 

* CREATE AND RUN YOUR OWN 
PROGRAMS! Download custom 
programs and have ACL run them. 

DRIVERS FOR MOST MULTIUSER SYS¬ 
TEMS (XENIX™ MICROPORT UNIX™ AND 

QNX) Give us a call. Find out how the ACL Serial 33800 Curtis Blvd., Eastlake, OH 44094 

Card can help your PC reach its full potential. (216) 951 -5922 TELEFAX NO. (216) 946-6892 


s-l A/?/gA te- 

- TECHNOLOG/ES /NC 

STAR GATE TECHNOLOGIES INC. 


Intelligent crossroads 
for multiusers 
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MARY DEWOLF 


IBM micro-mainframe connections take a 
step up with PS/2. Announcedproducts, 
including the 3270 Workstation Program, 
suggest that IBM’s aim is a coherent line. 


I BM’s micro-mainframe communica¬ 
tions picture is finally coming into 
focus. New 3270 products that have 
been announced in conjunction with 
the Personal System/2 models fill in 
unfinished parts of the picture and 
consolidate others. 

The company’s most significant 
announcement is the 3270 Workstation 
Program. Where formerly a separate 
machine (3270-PC) and control soft¬ 
ware were necessary to achieve inte¬ 
grated 3270 and DOS capabilities, the 
Workstation Program brings those same 
capabilities to the PC and PS/2 families. 
To provide the expanded memory re¬ 
quired for serious use of the Work¬ 
station Program, IBM released the Ex¬ 
panded Memory Adapter (XMA) in 
three versions: the original expanded 
memory board for the 3270-PC; a 2MB 
XMA for the PC/XT, PC/AT, and Model 
30; and a 2MB XMA/A for the Micro 
Channel machines, Models 30 and 60. 
The XMA/A is scheduled to be available 
in October 1987 (see photo 1). 

IBM also introduced versions of 
the 3270 Emulation Program to support 
the PS/2 family. It has repackaged 
PC/XT and PC/AT add-on 3270 commu¬ 
nications boards for use with the 
Model 30, and introduced Micro Chan¬ 
nel versions of these boards for the 
Models 30 and 60 (see photo 2). 


Boards for the xModel 80 (which are 
likely to be similar to those already 
available for the Models 50 and 60) are 
scheduled for release in September 
1987. Not all of the products covered 
here are new and others are not yet 
available, but looking at them as a 
whole is more and more appropriate 
as IBM begins to pull together the 
communications picture (see table 1). 

Hardware support for 3270 com¬ 
munications currently includes coaxial 
cable, token-ring network technology, 
and modem connections. Current 3270 
emulation software provides four levels 
of sophistication, and all but the entry- 
level programs support all three of the 
hardware options. 

The standard coaxial connection 
for 3270 communications is the 3278/ 
79 adapter or its Micro Channel equiva¬ 
lent. Although the coaxial board is, in 
most cases, connected to the main¬ 
frame through a cluster controller, it 
also can connect directly to a 3724 
communications controller and to 
some 4300 mainframes. 

The token-ring connection is estab¬ 
lished with the Token-Ring Network 
Adapter or its Micro Channel version, 
the Token-Ring Adapter/A. PCs con¬ 
nected in this way can access the main¬ 
frame through a 3720/25 communica¬ 
tions controller, a 3174 cluster control- 
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ler, or another PC on the LAN that is 
acting as a gateway. 

Finally, the remote modem con¬ 
nection is established using either a 
synchronous data link control (SDLC) 
adapter or the Micro Channel mul¬ 
tiprotocol adapter, each of which pro¬ 
vides direct-dial access by emulating 
the 3274 cluster controller. 

For applications, the new Graphics 
Data Display Manager/PC link (GDDM/ 
PCLK) and the previously announced 
Enhanced Connectivity Facility (ECF) 
support the top three levels of emula¬ 
tion software and all three hardware 
options. IBM further encourages the 
development of PC-host application 
programs with a sequence of upwardly 
compatible programming interfaces that 
ease migration from entry-level to top- 
of-the-line software. 

The emulation software and host- 
access facilities are now offered in four 
distinct levels of capability, ranging 
from a single-host session to multihost 
and multi-DOS sessions (see table 2). 
Options include the 3270 Emulation 
Program Entry Level, 3270 Emulation 
Program, and two that use the 3270 
Workstation Program. All four options 
are available for XT, AT, and PS/2 hard¬ 
ware using DOS, and all but the entry- 
level software support the full range of 
physical connections (see table 3). 

The 3270 Emulation Program Entry 
Level uses a control unit terminal 
(CUT) mode coaxial connection board 
to emulate the 3278 terminal, which 
provides no alternate screen sizes and 
a maximum of four colors. It includes 
an applications programming interface 
(API) that is a small subset of the API 
facilities available with the top-of-the- 
line Workstation Program. 

The next level, 3270 Emulation 
Program, can use a distributed function 
terminal (DFT) mode coaxial connec¬ 
tion board, a modem, or a token-ring 
connection, with or without a cluster 
controller. It provides a combination of 
three programs; in addition to emulat¬ 
ing the 3278 terminal, it can act as its 
own 3274 cluster controller for direct 
host connection or as a gateway for 
other PC stations that are situated in a 
token-ring network. 

When the gateway function is con¬ 
figured with a cluster controller, it pro¬ 
vides a different application of DFT 
mode: instead of displaying multiple 
logical units (LUs) on a single screen, it 
directs each of five possible sessions to 
a physically separate PC. When used as 
a modem or token-ring connected gate¬ 
way, the Emulation Program emulates a 
3274 controller supporting a maximum 


.XVv-' 


of 32 subsidiary PC stations that are act¬ 
ing as 3278 terminals. 

The 3270 Workstation Program 
implements the two high-level options. 
In one, it provides multiple host ses¬ 
sions; in the other, it delivers both 
multiple host and multiple DOS ses¬ 
sions in whatever combination can be 
loaded into memory (see photo 3). 
Originally crippled by expensive hard¬ 
ware, DOS incompatibilities, and mem¬ 
ory shortages, the 3270 control pro¬ 
gram has been given new life by being 
provided access to the standard PC 
hardware as well as its own memory- 
expansion board: 

Although multiple host sessions 
have been available from other vendors 
for some time, they have been re¬ 
stricted to a single physical connection. 
The Workstation Program can support 
both LAN and direct-dial connections 
and can even use different physical 
connections for different host sessions. 
A windowing screen manager allows 
the user to view multiple sessions con¬ 
currently. The manager works entirely 
in text mode, eliminating the need for 
a graphics-display card. 

On all but the Model 80, the XMA 
specialized bank-switching memory 
board alleviates the memory problems 
that are generally associated with multi¬ 
ple DOS sessions. Hardware-dependent 


code in the Workstation Program uses 
this XMA board—and only this 
board—to provide alternate banks of 
memory for various tasks. This elegant 
solution is marred by the board’s in¬ 
ability to coexist with conventional 
add-on memory. In Micro Channel 
machines, other system RAM is auto¬ 
matically disabled while the Worksta¬ 
tion Program is executing, limiting 
available memory to 2MB. On non- 
Micro Channel machines, only one 
XMA board can be installed, and exist¬ 
ing memory must be stripped to 256KB 
in order to install the XMA board, lim¬ 
iting total physical memory to 2.25MB. 
Memory is divided among DOS, virtual 
disk, and XMA during initial program 
loading (IPL), using device drivers resi¬ 
dent within the Workstation Program. 
Thus, expanded memory is unavailable 
when the program is not running. 

An XMA board also may deterio¬ 
rate total performance. In its documen¬ 
tation, IBM warns that an AT using 
more than 480KB in a DOS application 
“may perform at speeds comparable to 
... an XT.” The same warning is issued 
for the Model 30, but not for the Micro 
Channel machines. 

The Workstation Program will 
work at its most advanced level on the 
Model 80. Although still limited to 2MB 
of memory, the program will not re- 
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This Expanded Memory Adapter/A (XMA/A) board enables the 3270 Workstation 
Program to run on Models 50 and 60. It will be available in October 1987. 



The Micro Channel 3270 Connection board for Models 50 and 60 is available 
now. A version for the Model 80 is scheduled to be available in September 1987. 


quire its own XMA board, but instead 
will take full advantage of the ma¬ 
chine’s 80386, solving its memory and 
session-switching requirements by 
using the 80386’s virtual 8086 mode. 

WORKSTATION CONTROL 

A set of commands collectively called 
workstation control manages the multi¬ 
ple sessions. These commands allow 
the user to jump from one session to 
another, copy data between sessions, 
and alter window sizes, colors, and lo¬ 
cations. One of its most popular fea¬ 
tures allows the user to control screen 
attributes from the keyboard. The user 
also can change colors and set blink 
and reverse video window by window. 

Instead of using a menu, the Work¬ 
station Program assigns special key¬ 
strokes to workstation-control functions. 
This approach favors the experienced 
operator over the novice (indeed, it 
evolved from the complicated keyboard 
of the 3270-PC). Adding workstation 
control to a keyboard that already ac¬ 
commodates the 3270 and PC keys pro¬ 
duced a 111-key keyboard on the 
3270-PC that included two rows of 


function keys: one was labeled PF1 
through PF24, the other FI through 
FI 2—plus red, blue, and magenta des¬ 
ignations. Included in this plethora of 
keys were Esc, End, Finish, two Enter 
keys, keys that worked only in host 
mode (or only in PC mode or only in 
workstation-control mode), and keys 
that worked in all modes, but behaved 
differently, according to the mode. 
Users had to distinguish between the 
Copy key and the Copy command and 
know when to use the blue labels and 
when to use the black labels. 

The special function keys of the 
3270-PC keyboard have been replaced 
on the 101-key Enhanced Keyboard by 
obscure combinations of three or more 
keystrokes beginning with Shift-Esc. For 
example, the user who wants to make 
a window background display as green 
must push Shift-Esc, Shift-F12, and 
Shift-Alt-F3. (Fortunately, do-it-yourself 
key masks are offered for the Worksta¬ 
tion Program.) Some functions simply 
are not available on the older XT and 
AT keyboards. 

The workstation interface is also a 
disadvantage for the novice. Far from 


intuitive, it introduces entirely new 
concepts to execute old, familiar pro¬ 
grams; further, the documentation 
abounds with new terminology. Al¬ 
though the tutorial provided with the 
product begins well, the workstation 
control is so versatile that many con¬ 
ceptual leaps are required to move 
from the tutorial to specific usage. 

DOS COMPATIBILITY 

DOS programs executed under 3270 
workstation control can be predefined 
using .PIF files, which are compatible 
with IBM’s TopView. Programs without 
.PIF definitions can be executed, but 
are assumed to be ill-behaved. 

DOS-supported functions are not 
always available when the Workstation 
Program is executing. Because the pro¬ 
gram must “own” the display screen 
and uses higher memory, software in¬ 
compatibilities can be expected. For 
example, neither RoseSoft’s ProKey nor 
Personics Corporation’s SmartNotes 
could be run successfully even when 
they were loaded before the Worksta¬ 
tion Program. The ANSI.SYS driver can 
be loaded, but it is ignored while the 
program is running. Because the Work¬ 
station Program loads COMMAND.COM 
for each DOS session, unexpected re¬ 
sults can occur when the user alters 
CONFIG.SYS in one DOS session, then 
performs an IPL in another. 

Multiple DOS sessions, unlike mul¬ 
titasking sessions on multiuser systems, 
are not entirely independent of each 
other. Only one session can use the 
expanded memory, only one can use 
the ECF, and all must use exactly the 
same version of DOS. Because these 
limits are unenforceable, a user could 
overload the system and end up with a 
corrupted DOS, a corrupted disk, and a 
dead system. Worse yet, once in trou¬ 
ble, the Workstation Program is difficult 
to terminate. If the program considers 
a DOS session active, it intercepts Ctrl- 
Alt-Del; this leaves the red power 
switch as the only method of terminat¬ 
ing the Workstation Program—which, 
of course, promptly disconnects all the 
host sessions as well. 

HIDDEN MULTITASKING 

The real potential of the 3270 Worksta¬ 
tion Program is not in executing multi¬ 
ple independent tasks, but in integrat¬ 
ing multiple functions into what ap¬ 
pears to the user as a single applica¬ 
tion. The Workstation Program allows 
driver applications executing in one 
DOS session to control other DOS 
and/or host sessions behind the scenes. 
With careful design, a complex array of 
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TABLE 1: 3270 Connectivity Product Availability 


PRODUCT 

DATE AVAILABLE 

HARDWARE (for PCs and PS/2 Model 30) 


3278/79 Adapter 

Now 

Token-Ring Adapter 

Now 

SDLC Adapter 

Now 

Expanded Memory Adapter 

Now 

HARDWARE (for PS/2 Models 50, 60, and 80) 


3270 Connection 

Now 

Token-Ring Adapter/A 

Now 

Multi-Protocol Adapter/A 

Now 

Expanded Memory Adapter/A 

10/87 

SOFTWARE (for PCs and PS/2s) 


3270 Emulation, Entry Level 1.1 

Now 

3270 Emulation, Entry Level 1.2 

9/87 

3270 Emulation 

Now 

3270 Workstation 1.0 

Now 

3270 Workstation 1.1 (XMA, Token-Ring support) 

1st quarter ’88 

HLLAPI 3.0 

Now 

HLLAPI 3.1 (C interface) 

2nd quarter ’88 


These products, when considered as a group, indicate IBM’s intent to produce a 
coherent line of connectivity hardware and software. Some of these products are 
previous additions to the line and, as indicated, some are not yet available. 



IBM 3270 terminal emulation products offer four distinct levels of capability. The 
3270 Workstation Program offers multihost and multi-DOS sessions. 


host and PC facilities can take on the 
look of one seamless operation. 

The workstation’s copy function, 
similar to a word-processing cut-and- 
paste operation, allows the user to 
copy data from one session’s display to 
another (see photo 4). Using special 
workstation-control keystrokes to mark 
the block that is to be moved, the user 
indicates the destination point and then 
presses the Copy key. 

Because 3270 sessions do not 
allow copying into protected locations, 
the copy function is effectively limited 
to a single screen field. Copying works 
well among host sessions because the 
host can read from the screen buffer. 
Data developed at the PC can be 
moved to a host session, but moving 
host data to a DOS session requires 
some API programming. Only an ex¬ 
plicitly enabled DOS session can be the 


target of a copy operation; it is presum¬ 
ably an API program capable of retriev¬ 
ing data from its presentation space. 

The workstation’s outbound data- 
stream preprocessing (ODSP) acts like 
a device driver for host communica¬ 
tions. The workstation configuration 
defines ODSP as attached to a specific 
host session. It is loaded during work¬ 
station initialization and functions as a 
terminate-and-stay resident (TSR) rou¬ 
tine. All 3270 data streams transmitted 
to the host are first sent to the ODSP, 
which can alter, lengthen, or shorten 
data before passing them to the host. 
However, the documentation cautions 
against an ODSP performing any func¬ 
tions that would cause a wait, such as 
disk I/O or API. ODSPs do not have 
access to data received from the host. 

The Workstation Program supports 
the use of virtual keystrokes in the pro¬ 


gram to transmit data from one session 
to another. Because the keyboard is the 
major input source for most PC pro¬ 
grams, this capability allows the host to 
transmit data to existing PC programs. 
For example, an API program can exe¬ 
cute a database query in a host session, 
then “key” the resulting data into a 
spreadsheet program that is running in 
another PC session. 

Documented APIs allow PC appli¬ 
cation programs to invoke workstation 
services, including communications, 
workstation control, and operator func¬ 
tions. Because an API enables reading 
and writing of 3270 structured fields, 
the workstation is a viable alternative to 
IBM’s APPC/PC (Advanced Program- 
Program Communications). These 
structured fields allow programs to 
communicate outside the 3270 display 
buffer. Using the write structured field 
command, data can be transmitted be¬ 
tween the host and the PC without sim¬ 
ulating an Enter keystroke. 

This capability eliminates the pos¬ 
sibility of unsolicited messages and in¬ 
complete responses often associated 
with program-to-program communica¬ 
tion via the screen buffer. It also allows 
transmission of values beyond the 
range of the 3270 keyboard. The cur¬ 
rently available API documentation is 
written for assembly-languager level and 
is similar to the DOS Technical Refer¬ 
ence. IBM also has announced the 
high-level language API (HLLAPI), but 
only IBM compilers are supported. A 
version of the API for C will be re¬ 
leased in the second quarter of 1988. 

A NEW KIND OF PROGRAMMING 

The concept of external integration 
rather than monolithic programs is a 
radically different approach to system 
design. It is catching on slowly, but 
yielding very impressive results. Using 
a driver program offers many advan¬ 
tages. With generalized software, the 
user often must perform individual sys¬ 
tem analysis, selecting software func¬ 
tions that can be applied to a particular 
application. This often results in under¬ 
used or misused software and a poor 
return on investment. With a driver 
program, an optimum solution can be 
shared by many users who need not 
understand the details of the com¬ 
mands that are involved. 

In a complex PC environment with 
complicated command sequences, a 
driver application can act as an ex¬ 
tended .BAT file, thus permitting a dis¬ 
tracting command sequence to be exe¬ 
cuted by the program. Automating 
input also can integrate specific appli- 
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TABLE 3: 3270 Connectivity Support 



IBM products provide graduated levels of connectivity support, with 3270 Emula¬ 
tion, Entry Level offering the least, and the 3270 Workstation Program, the high¬ 
est. The latter will work at its most advanced level on the Model 80; although 
still limited to 2MB of memory, the program will not require its own XMA board. 


cations of purchased products that 
otherwise could not be tailored to a 
specific application. The specific appli¬ 
cation need not limit the software’s 
general applicability. Because the link¬ 
ing of functions is external to the pro¬ 
gram, the cooperating programs remain 
available for stand-alone use or in 
other combinations. 

Other than keystroke simulation, 
the facilities provided by the Worksta¬ 
tion Program are largely available from 
the keyboard as well. Custom integra¬ 
tion is possible without programming 
using the Workstation Program’s key¬ 
stroke recording feature (available only 


with the 101- and 111-key keyboards). 
Although DOS 3.3 is required (accord¬ 
ing to IBM), the Workstation that was 
tested was executed under DOS 3.1 
with no apparent problems (the 3.3 
requirement may refer to the file-shar¬ 
ing capabilities that are needed for 
multiple DOS sessions). 

APPLICATIONS PARTNERS 

The two products that demonstrate the 
coming-of-age of micro-mainframe ap¬ 
plications are ECF, an umbrella for 
server/requester program interface 
(SRPI) and several resource-sharing 
functions, and GDDM/PCLK, which uses 


PC software to create graphs calculated 
by the mainframe application. 

ECF is a family of host-based LAN 
functions for sharing data and other 
resources among PCs, and between PCs 
and mainframes. These facilities are 
used as server/requestor programs. The 
server executes at the host mainframe 
under TSO or CMS; the requestor exe¬ 
cutes at the PC, invoking the server and 
interpreting its response. 

SRPI is the user-program interface 
that is specific to the host’s server func¬ 
tions and a layer removed from the 
communications facilities that are pro¬ 
vided by the emulators’ APIs. It is ex¬ 
pected that SRPI will be used in OS/2’s 
Communications Manager. 

ECF’s virtual disk enables PC files 
to be shared among multiple PC users. 
Athough this facility in practice runs 
too slowly to be used heavily, it is valu¬ 
able when one user must make PC files 
available to another user, such as in a 
corporate budget process, where de¬ 
partmental budget spreadsheets are 
merged into a divisional spreadsheet. 

Virtual print uses host printers as 
PC peripherals. However, the data must 
be transmitted before they can be 
printed, thus precluding the printing of 
large volume files. Moreover, the host 
print is spooled through the batch sys- 


See How Your Existing User Documentation Can Go 


From this: To this: 





for as low as $10* per page! 

Ask about our writing and indexing services too! 


Xanthus...the documentation experts! 


* This price typical of documentation upgrade service as shown. 
Source material must be provided on diskette in WordStar. 


Xanthus Corporation • 9171 Capital of Texas Hwy. • Austin Bldg., Ste. 230 • Austin, TX 78759 • (512)343-5030 
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EXTRA EXCITEMENT FOR 
THE NEW GENERATION. 



INTRODUCING THE MOST 
POWERFUL 3270SOFTWARE 
FOR THE PS/2.” 


If you think EXTRA! Connectivity Software™ is just another dumb 
terminal emulator, hold on to your keyboard because you’re in for a 
powerful surprise. 

EXTRA! offers more connections to high places for the new genera¬ 
tion of IBM® PS/2™ computers and the PC/XT/AT—even the 3270-PC. 
EXTRAI’s universal connectivity lets you keep the same friendly soft¬ 
ware over coax, modems, or local area networks using hardware adapters 
from IBM, Attachmate or IRMA™ 

Extra Power at Your Fingertips. 

EXTRA! ’s powerful features include up to four mainframe sessions, 
printer emulation, and a choice of file transfers—including a better way 
to exchange documents and PC files with DISOSS. Plus the power of 
our IBM compatible 3270-PC API and HLLAPI. 

You even have the options of adding host graphics and LAN Gateways. 



Find out what all the excitement’s about. For 
more details on EXTRA! and a free copy of our Quick 
Reference Guidefor Micro-Mainframe Communications, 


call toll free: 


1 - 800 - 426-6283 


Quality Micro-Mainframe Solutions. 


Attachmate Corporation 

3241 118th S.E., Bellevue, WA 98005 

(206)644-4010 
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Copyright © 1987, Attachmate Corporation. EXTRA! Connectivity Software is a trademark of Attachmate Corporation. 
IRMA is a trademark of Digital Communications Associates, Inc. IBM is a registered trademark and Personal System/2 
is a trademark of International Business Machines Corporation. 




























■.. 


What experts are saying about PC Scheme 
from Texas Instruments: 


(Product of the Month) 


ngust 1 
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Discover how powerful—and 
inexpensive—PC symbolic program¬ 
ming can be with PC Scheme from 
Texas Instruments. Whether you’re an 
experienced Lisp programmer or just 
beginning, PC Scheme is the complete, 
$95* solution to your software 
development needs. 

PC Scheme combines elegant 
simplicity with remarkable speed in a 
full Lisp development system. Named 
PC Tech Journal's Product of the 
Month (August 1986), PC Scheme 
brings professional Lisp programming 
features to personal computers. 


261933B 

© 1987 Texas Instruments Incorporated 


PC Scheme 3.0 

—Optimizing incremental byte-code 
compiler for ease of programming 
and operation 
—EMACS-like editor 
—Lexical scoping of variables 
—Ability to suspend PC Scheme, 
execute DOS-based programs, then 
return to PC Scheme 
-Random-file access and binary-file 
support 

—Extensions for debugging, graphics 
and windowing 

—External language interface to C, 
Turbo Pascal® and other languages 
—SCOOPS (Scheme Object- 
Oriented Programming System) 

—Two-megabyte extended/expanded 
memory support 

—New manuals with tutorials and 
examples 


Find out for yourself why experts are 
praising PC Scheme. For the dealer 
nearest you, or to order by phone, call 
toll-free: 


1-800-527-3500 


* T1 Suggested list price 

PC Scheme runs on IBM® Personal Computers and compatibles 
(including the Texas Instruments Business-Pro™ computer). 
Minimum configuration: 512K RAM, dual floppy system. 

Turbo Pascal is a registered trademark of Borland International. 
IBM is a registered trademark of International Business Machines 
Corporation. Business-Pro is a trademark of Texas Instruments 
Incorporated. 


Texas y 
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3270 COHERENCE 



As this screen suggests, the 3270 Workstation Program sup¬ 
ports four host sessions, six DOS sessions, and two notepad 
sessions (including as much as 2.25MB of memory). 


PHOTO 4: Copying Session Data 
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Data can be copied from one session to another using a 
cut-and-paste operation. Special Workstation Control key¬ 
strokes are used to mark and move a block of data. 


tem, so output may not be immediately 
available. In addition, many host print¬ 
ers still use only uppercase letters. 

Virtual file allows a PC to read and 
write sequential host files. This facility 
provides a workable alternative to the 
simple file transfer, which is limited 
both by access method and record- 
format incompatibilities. Under virtual 
file, the program automatically trans¬ 
lates host record formats into formats 
that can be used on the PC. A PC can 
execute a program using input from a 
sequential file at the host, with no in¬ 
tervening downloading or import/ 
export. In such a case, the only restric¬ 
tions are that translation rules for the 
host file must be defined in advance 
and only sequential files are supported. 

When running under the Worksta¬ 
tion Program, ECF solves the problem 
of selecting a multiple host session 
simply by using the first one. ECF’s 
TSO server requires TSO/E release 4 to 
support the entry-level emulator (re¬ 
lease 4 is scheduled to be available in 
September 1987). 

GDDM/PCLK addresses the prob¬ 
lem of host access to PC graphics dis¬ 
plays. Because of the large amounts of 
computation and data they generally 
require, mainframe graphics applica¬ 
tions have not been good candidates 
for migration to stand-alone PCs. At the 
same time, advances in PC graphics 
cannot be fully exploited by a host 
application that is designed to commu¬ 
nicate with a 3279 terminal. 

Because PCs have varying graphics 
capabilities, GDDM/PCLK downloads 
parameters to the PC and lets the PC 
execute the graphics. Instead of dis¬ 


playing a graph on a host screen, it 
transmits only the graph’s coordinates. 
The PC user is prompted to switch 
from the host to a DOS session, where 
the PC side of GDDM/PCLK retrieves 
the coordinates that it has received 
from the host and produces the graph 
using methods that are appropriate to 
its graphic-display facilities. 

The 3270-PC performs graphics 
using its own special graphics-display 
capabilities based on DFT data streams. 
By comparison, GDDM/PCLK is remark¬ 
able for what it does not do: it uses no 
structured fields or programmed sym¬ 
bols. The host sends vectors to the PC 
using ordinary cut-mode 3270 screens, 
and the PC program reproduces the 
graph to the best of its ability. The 
PCLK approach eliminates the need for 
device-dependent knowledge at the 
host, and allows the PC software to 
produce a display that is tuned to its 
graphics capability, without having to 
emulate another terminal. 

In both the ECF and the GDDM/ 
PCLK programs, the PC portion is dis¬ 
tributed by a host download rather 
than by a diskette. This method allows 
both host and PC components of the 
software to be packaged and controlled 
as a single product. 

COMPETITION WITH OS/2 

The question of OS/2 support for this 
collection of products has no clear an¬ 
swer. On the surface, they will be sup¬ 
planted by the Communications Man¬ 
ager to be included by IBM as part of 
the Extended Edition of OS/2. IBM’s 
announced plans call for the Communi¬ 
cations Manager to support communi¬ 


cations between PCs and host networks 
using a variety of protocols including 
SDLC, DFT to cluster controller, 
Token-Ring Network, IBM PC Network, 
and asynchronous links. Both the SRPI 
and HLLAPI interfaces are expected to 
be compatible with the Communica¬ 
tions Manager, but it is obvious that 
some Workstation functions will not be 
directly translatable. 

The more interesting question, 
particularly for the next year or two, is 
the prospect of competition that could 
develop between the 3270 Workstation 
Program and the OS/2 Communications 
Manager. The Workstation Program’s 
user interface is not compatible with 
that of the Presentation Manager, and it 
is doubtful that its Multi-DOS capabili¬ 
ties will be available with OS/2. OS/2 
will provide its own graphical user in¬ 
terface and multitasking of programs 
written to its API. This will allow mul¬ 
tisession host communications concur¬ 
rent with local processing; of course, 
OS/2 will run only on 80286- and 
80386-based systems. 

Until the Communications Manager 
becomes available (its planned availa¬ 
bility date will not be announced by 
IBM until the fourth quarter of this 
year), and probably for some time to 
come (especially for the users who do 
not wish to invest the time and money 
required to convert to OS/2), the prod¬ 
ucts discussed here will continue to do 
a serviceable job of providing PC-host 
system connectivity. I Si ^1 


Mary DeWolf is the proprietor of This is 
How, a Morristown, New Jersey, consulting 
firm specializing in PC-host applications. 
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IBM has announced network products to 
accommodate the PS/2s. As for OS/2, IBM 
and Microsoft will take separate routes in 
providing communications capabilities. 


C learly, the stars of IBM’s April 

product extravaganza are the new 
Personal System/2 computers, but 
its new local area network (LAN) prod¬ 
ucts play an important supporting role. 
Some provide existing capabilities for 
the new Micro Channel bus; others 
help unify IBM’s network offerings into 
a consistent, compatible product line. 
The most intriguing revelations—about 
the Operating System/2—provide a 
look at future communications capabili¬ 
ties from IBM and Microsoft. 

When this article was written, only 
the PC Local Area Network version 1.2 
and the Token-Ring Adapter/A were 
available for review; IBM and Microsoft 
supplied other product information. 

Because the PS/2 Models 50, 60, 
and 80 use the Micro Channel bus, 
IBM’s first order of business is to pro¬ 
vide Micro Channel versions of its 
adapters. All PC and PS/2 models now 
are supported on all IBM networks. 
Figure 1 shows the correct adapter to 
use in each pairing of network and 
computer. Product names ending in /A 
indicate new Micro Channel versions. 

Through its LAN Support Program, 
IBM has improved compatibility by 
providing a uniform set of interfaces. 
This program offers both the network 
BIOS (NETBIOS) protocol and the 
IEEE 802.2 logical link control (LLC) 


protocol. NETBIOS has been rewritten 
in assembly language to make it 
smaller and faster. The LLC protocol is 
used by IBM’s advanced program- 
program communication (APPC). 

IBM’s PC LAN Program, version 
1.2, improves performance over version 
1.1 by caching disk requests—up to 
400KB of disk in conventional memory, 
and up to 12MB in extended memory. 
Although disk caching is a proven 
method for increasing performance, its 
benefits are realized in only some situ¬ 
ations (see “The Cache Factor,” Maxine 
Fontana, this issue, p. 168). 

PC LAN can support as many as 
254 NETBIOS sessions, a considerable 
increase over the previous 32 sessions. 
However, the 32-session limit still ap¬ 
plies when using the original PC Net¬ 
work Adapter because NETBIOS is on 
the adapter. Newer adapters use the 
NETBIOS support provided by the LAN 
Support Program, which resides in con¬ 
ventional system memory. 

However, the functionality of PC 
LAN has not improved much—it still 
lacks a good security scheme. Accord¬ 
ing to IBM, “The PC LAN Program ver¬ 
sion 1.2 utilizes the security and 
auditability features of IBM PC DOS 
version 3.1, 3.2, or 3.3.” Those features 
consist of read-only/hidden/system file 
attributes and time stamp. 
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OKEN CHANGES 

he Token-Ring Network Adapter/A, 
/hich provides PS/2 Models 50, 60, and 
0 with a token-ring connection, has 
6KB of RAM on the adapter for buffer- 
ig messages, the same as the Token¬ 
ing Network Adapter II offered for the 
C bus (see photos 1 and 2). The origi- 
ial Token-Ring Adapters I and II con- 
nue to serve the PC, PC/XT, PC/AT, 
nd PS/2 Model 30. 

IBM has replaced the Token-Ring 
Network Manager with the more capa- 
>le IBM LAN Manager, version 1.0, 
cheduled for release in December 
987. The new program can manage 
ither a token-ring or broadband LAN, 
nonitor the LAN for failures or config- 
iration changes and report them to the 
•perator, and log events into a disk file 
ar analysis at a later time. When used 
/ith the Token-Ring Bridge Program, 
ersion 1.1, the LAN Manager can now 
ontrol the entire bridged network. 

’he Bridge Program also provides con- 
iguration and performance information 
D the LAN Manager. 

The Token-Ring Network Starter 
ut/A provides the adapters, cables, and 
oftware to create a four-station LAN 
ising PS/2 Models 50, 60, or 80; it is 
equivalent to IBM’s original Token-Ring 
itarter Kit still offered for the PC, XT, 
iT, and PS/2 Model 30. These kits con- 


The IBM LAN Support Program, 
which provides both NETBIOS and 
802.2 LLC, can be used on all IBM net¬ 
works, including the broadband PC net 
work. However, its low-level protocol 
is different—the PC Network Protocol 
Driver supports the low-level protocol 
originally used in the PC Network. Be¬ 
cause IBM provides broader support 
for 802.2 LLC networks, installations 
with no significant software commit¬ 
ment to the old PC Network protocol 
would be well advised to convert to 
the LAN Support Program. 


tain everything needed to get a token¬ 
ring LAN up and running. However, the 
software is IBM’s PC LAN, and the kits 
cannot be implemented for users with 
a combination of the Micro Channel 
bus and the PC bus. 


BROADBAND COMMITMENT 

Because IBM uses the term PC Network 
for two very 7 different networks, it is 
important to distinguish between the 
broadband and baseband implementa¬ 
tions. IBM has underlined its commit¬ 
ment to its original broadband network 
product with the release of two new 
network-interface cards. The first, the 
PC Network Adapter II, connects to the 
PC bus for use in the PC, XT, AT, and 
Model 30; although it delivers higher 
performance than the original PC Net¬ 
work Adapter, the original adapter can 
still be used. The second, the PC Net¬ 
work Adapter II/A, connects to the new 
Micro Channel bus for use in Models 
50, 60, and 80. 

Unlike the original PC Network 
Adapter, these products do not include 
NETBIOS on the adapter itself. Instead, 
two different software products, the PC 
Network Protocol Driver and the LAN 
Support Program, provide NETBIOS 
services. The 802.2 LLC protocol is not 
supported with the PC Network Proto¬ 
col, nor are programs such as APPC/PC. 


BASEBAND SUPPORT 

The new IBM PC Network-baseband 
system has unshielded telephone 
twisted-pair wiring and modular tele¬ 
phone-style RJ-11 jacks. It can be used 
in a simple daisy-chain configuration, 
where the output of one network inter 
face card connects to the input on an 
adjacent card. In this configuration, up 
to eight stations can be linked over a 
distance of up to 200 feet. 

The IBM 5173 PC Network 
Baseband Extender is designed for use 
with larger networks. It has 10 ports, 
each of which can link up to eight 
daisy-chained stations. Using the base¬ 
band extender, the maximum daisy- 
chain distance can grow to 400 feet. A 
fully configured network contains 80 
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The Micro Channel bus is significantly different from the PC bus and requires dif¬ 
ferent adapters to support IBM’s LANs. The new PC Network Adapter II and II/A 
for broadband systems no longer has NETBIOS built into the card; instead, a sepa¬ 
rate NETBIOS emulation is provided in the PC Network Protocol Driver. 




The Micro Channel version of the Token-Ring adapter uses the Programmable 
Option Select feature to configure features such as ROM address and I/O ports. 
The original adapter, below, uses DIP switches to accomplish this task. 


PC and PC/AT bus computers, including the low-end PS/2 Model 30, use the origi¬ 
nal Token-Ring adapter, shown here. This board and the one above share many 
similar components, and both contain a socket for a remote-boot ROM. 


stations within a 400-foot cable radius 
of the extender. 

The resemblance between IBM’s 
PC Network-baseband and AT&T’s Star- 
LAN is far from coincidental: the wiring 
and connection strategies for both net¬ 
works are the same, and both systems 
support the IEEE 802.2 LLC standard. 

The networks differ at the physical 
link layer: IBM chose to ignore the ex¬ 
tant IEEE 802.3 standard that defines 
StarLAN in favor of higher speed and 
smaller network size. Although both 
networks use the carrier-sense multiple 
access with collision-detection (CSMA/ 
CD) protocol, IBM’s network transmits 
at 2 megabits per second (Mbps), and 
AT&T’s StarLAN transmits at 1 Mbps. 
Because twisted-pair media are very 
susceptible to signal loss and degrada¬ 
tion, the doubling of raw bit speed 
requires that the network size be re¬ 
duced. In a daisy-chain configuration, 
StarLAN can accommodate as many as 
10 stations over a distance of 400 feet; 
PC Network-baseband can handle only 
8 stations within 200 feet. 

The adapter cards reveal one com¬ 
pelling reason that IBM chose the 
2-Mbps rate. The bulk of the adapter 
card circuitry is common to both base¬ 
band and broadband PC networks; a 
separate daughter board plugs onto the 
adapter to provide modulation for ei¬ 
ther implementation. Because the origi¬ 
nal broadband network runs at 2 Mbps, 
more common circuitry was realized 
by its being able to run on the base¬ 
band network at the same rate. 

The PC Network-baseband system 
provides a simple, easy-to-install, rela¬ 
tively low-cost connection between per¬ 
sonal computers. It is cost effective in 
filling the modest needs of IBM’s 
smaller customers, such as educational 
and small-office users, whereas the IBM 
Token-Ring Network is designed for 
corporate users. For example, IBM’s 
Token-Ring Network Starter Kit/A pro¬ 
vides a four-station LAN for $4,710, or 
$1,178 per station; an equivalent PC 
Network-baseband kit, assembled from 
the recently announced products, costs 
only $2,819 or $703 per station. 

IBM/MICROSOFT DIVERGENCE 

IBM’s upcoming protected-mode DOS 
product has been officially named Op¬ 
erating System/2 (OS/2). Microsoft has 
announced it will provide the same 
operating system, but with the Presen¬ 
tation Manager—a Windows-like inter¬ 
face for third-party developers, under 
the name MS-OS/2. 

IBM intends to expand communi¬ 
cations capabilities with its Extended 
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The Most Powerful LAN 
Fits on a Disk. 


Network Power. You knew that someday there would 
be a powerful LAN that didn’t need old-technology network 
boards. It would be fast, easy to install, and run 99% of PC- 
DOS software. It would be expandable, provide remote 
access, password-protection, and enable you to use inex¬ 
pensive terminals as workstations in a PC-DOS environment. 

Dream no more, because the power is here. 

Its name is LANLink™ 

A Software-Driven LAN Powerful Enough To Use RS-232 
Ports for Network Communications. In development for 
over three years, LANLink™ represents the next generation of 
local area networks. All of the logic which has traditionally 
resided on network boards is on LANUnk’s Satellite and 
Server Diskettes. 

No additional hardware is required. Inexpensive serial 
ports replace "Kiiobuck” Network Interface Boards making 
installation costs one-third that of a board-driven network. 

How To Configure a Smart Network...With Dumb 
Terminals, But Without Dedicated Servers. Boasting a 
wide variety of configurations, LANLink™ is most often set up 
as a “Star" having up to eight satellites connected to a cen¬ 
tral, nondedicated server. Larger networks can have multi¬ 
ple servers, supporting a total of 73 or more network users. 

R-LAN™ (Remote-LAN) gives users the ability to interact 
with a LANLink™ network in real time via modem. Plus, if 
MultiLink Advanced™ is run on a Satellite inexpensive 
dumb terminals can be used to access network disks, files, 
and programs. 


99% of PC-DOS Applications Run In a Totally* 
Transparent Network Environment. If you know DOS, you 
already know how to use LANLink™ COPY transfers files 
among users, and a 2-drive PC Satellite boots 1-2-3 from the 
Server’s hard disk with the entry c:lotus. Each satellite's 
access can be limited to specific disks, printers, and sub¬ 
directories. A wide variety of software including Lotus 1-2-3, 
dBASE III, and WordStar 2000 is fully compatible. LANLink™ 
has a collision-free data transfer rate which exceeds 
115,000 BPS., 

Power Up Your PCs Today. For complete details and the 
authorized dealer nearest you, call The Software Link TODAY. 
The LANLink™ Starter Kit is $495 and includes modules for 
both a Server and a Satellite. For a limited time, 50 feet of 
shielded RS-232 cable will be included free of charge. 
Additional Satellite Modules are only $99, each. 

LANLink™ is immediately avsnlablfe and comes with a 
money-back guarantee. VISA, MCAilEXqccepted. 


-—•>-- Developers of LANLink™#nd MultiLink' Advanced 

3577 F>arkway Lane, Atlanta, Georgia 30092 
Telex 4996147 SWLINK FAX 404/263-6474 


THE SOFTWARE LINK/CANADA 250 Cochrane Drive. Suite 12 
Umonvilte, Ont. L3R 8H5 FAX: 416/477-3234 CALL: 800/387-0453 

MultiLink is a registered trademark of T ie Software Link 
LANLink™ MuftiLink Advanced™ & R-LAN™ are trademarks of The Software Link 
IBM, PC, & PC-DOS are trademarks of IBM Corp, WordStar 2000, 
dBASE lit, and Lotus T-2-3are trademarks of MicroPro, Ashton¬ 
Tate, and Lotus Development Corp,, respectively. 


(For the dealer nearest you) CALL: 800/451-LINK In Georgia: 404/448-LINK 


OEM/Int'l Sales: 404/263-1006 FSesellers/VARs: 404/448-5465 
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Why this publication 
and more than 1,200 
others let us go over 
their books 

onceayear. 


Some publications, we’re sorry to say, keep their readers 
undercover. They steadfastly refuse to let BPA (Business Pub¬ 
lications Audit of Circulation, Inc.) or any other independent, 
not-for-profit organization audit their circulation records. 

On the other hand, over 1,200 publications (like this one) be¬ 
long to BPA. Once a year, BPA auditors examine and verify the 
accuracy of our circulation records. 

The audit makes sure you are who we say you are. The infor¬ 
mation helps advertisers to determine if they are saying the right 
thing to the right people in the right place. 

It also helps somebody else important: you. Because the more 
a publication and its advertisers know about you, the better they 
can provide you with articles and advertisements that meet your 
information needs. 

BPA. For readers it stands for meaningful information. For ad¬ 
vertisers it stands for meaningful readers. Business Publications 
Audit of Circulation, Inc. 360 Park Ave. So., New York, NY 10010. 
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Edition of OS/2; Microsoft separately 
plans to provide communications capa¬ 
bilities using the MS-OS/2 LAN Man¬ 
ager. IBM is emphasizing connection to 
its minicomputers and mainframes, 
using its System Network Architecture 
(SNA) protocols such as APPC. Micro¬ 
soft is emphasizing connections among 
personal computers, using new features 
of OS/2 and a protected-mode NET¬ 
BIOS. The decision as to which path to 
follow depends upon whether the 
user’s needs are centered around main¬ 
frames or personal computers. 

IBM’s OS/2 communications prod¬ 
ucts will not appear until OS/2 Ex¬ 
tended Edition version 1.1. IBM will 
announce its delivery date in the fourth 
quarter of 1987. It will support five 
communications interfaces: APPC, NET¬ 
BIOS, server-requester programming 
interface (SRPI), asynchronous commu¬ 
nications device interface (ACDI), and 
the IEEE 802.2 LLC. It will emulate IBM 
(3270, 3101, 3250) and Digital Equip¬ 
ment Corporation (VT100) terminals. 

The Microsoft MS-OS/2 LAN Man¬ 
ager (not to be confused with the IBM 
LAN Manager) ports Microsoft net¬ 
works, enhanced to exploit the new 
OS/2 features, to the OS/2 environ¬ 
ment. Because the LAN Manager can 
run in a network with current Micro¬ 
soft LAN products, including XENEX-Net, 
an OS/2 system could act as a server to 
a network of DOS 3-3 workstations. 

The built-in multitasking features 
of OS/2 allow the server to be non- 
dedicated; a user can run applications 
at the same time that external requests 
are being serviced. The L\N Manager 
enhances the capabilities of MS-NET by 
providing a user-name-based security 
scheme, a comprehensive print-spool¬ 
ing facility, remote program execution, 
and a NETBIOS interface. 

The most obvious way to move 
quickly to OS/2 might appear to be the 
DOS 3.x compatibility box for running 
existing LAN applications. However, it 
does not work—communications pack¬ 
ages, hardware device drivers, and net¬ 
work-dependent applications do not 
operate in the compatibility mode. 

The user must obtain new pro¬ 
tected-mode device drivers for the LAN 
card being used, and each LAN oper¬ 
ating-system vendor must write an OS/2 
shell program. Even DOS communica¬ 
tions programs such as DCA-Crosstalk 
Communications’ Crosstalk XVI and 
Headlands Communications’ pc-talk 
must be replaced by OS/2 equivalents. 
Installations with a significant invest¬ 
ment in networking may find they have 
a much longer wait for OS/2. 1 ""1111 ^1 
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For thousands of customers world 
wide, we supplied the connection 
to get information into their PC. 

Our ‘ SCANNING CONNECTION** 
system can scan images for use 
with desktop publishing systems, 
convert images to text using our 
OCR software and send images to 
facsimile machines. 


Our “TAPE CONNECTION’’ system 
can read and write 1/2” 9-Track 
800/1600/6250 GCR magnetic 
tapes from large computer systems. 
Our “DISKETTE CONNECTION’* 
system can read and write most 
31 / 2 ”, 5V4”, and 8” diskettes. 

For more information please 
call us at 602-779-3341. 


1120 Kaibab 
Flagstaff, AZ 86001 
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Brand New From Peter Norton 
A PROGRAMMER’S EDITOR 

that’s lightning fast with the hot 
features programmers need 


■NORTON 

EDITOR 


Direct from the 
man who gave you 
The Norton Utilities, 
Inside the IBM PC, 
and the Peter Norton 
Programmer's Guide. 


Easily customized, and saved 
Split-screen editing 

A wonderful condensed/outline display 
Great for assembler, Pascal and C 

Peter Norton Computing, Inc., 2210 Wilshire Boulevard, 
Santa Monica, CA 90403,213-453-2361. Visa, 
Mastercard and phone orders welcome. 

The Norton Editor" is a trademark of ft ter Norton Computing, Inc. © 1986 ftter Norton Computing. 
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U This is the program¬ 
mer’s editor that I wished 
I’d had when I wrote my 
Norton Utilities. You can 
program your way to 
glory with The Norton 
Editor .” 

























ZIM DEFKS THE FOUR 
4GI/DBMS/CASE 


1) Productivity 

2) Portability 


ZIM®, the definitive 4GL/DBMS for the serious 
application developer, brings new meaning to 
words like "productivity," "portability," "power" 
and "performance." That's because in four short 
years ZIM has established a new standard of 
database design, the Entity-Relationship (E-R) 
model, and in doing so, has created new stan¬ 
dards by which all other 4GLs are measured. 

Productivity ZIM delivers productivity im¬ 
provements over the entire development life- 
cycle, from requirements all the way through 
maintenance. Although other products demon¬ 
strate a 10:1 productivity gain in the coding 
phase of systems development, ZIM 
outperforms them in all stages, as shown below. 

Productivity 

Gain 


REQUIREMENTS | 10:1 

r _V 

CODING 1 25:1 

,_V 

DOCUMENTATION | *T 

V 

MAINTENANCE | 20:1 


AVERAGE I 15:1 


ZIM productivity across the development lifecycle 

At the core of ZIM productivity are CASE 
(Computer-Aided Software Engineering) tech¬ 
nologies based on the Entity-Relationship 
model, a graphically oriented data model that 
eclipses traditional Relational models because 
it recognizes relationships between tables of 
data as well as those within. ZIM features 
CASE tools such as automatic code generators, 
active centralized data dictionary repository, 
full support for entity and relationship defini¬ 
tions, automatic maintenance tools, application 
menu, form and report generators, Al based 
performance optimizers, documentation tools - 
a comprehensive product for improving produc¬ 
tivity and efficiency throughout all stages of sys¬ 
tems evolution. 


SQL: 

SELECT * 

FROM WORKONTAB, PROJECTS, EMPLOYEES- 
WHERE WORKTONTAB.ENUM = EMPLOYEES.ENUM- 
AND WORKONTAB.PNUM = PROJECTS.PNUM- 
AND PR0JNAME= ALPHA' 

ZIM: 

List all employees workon projects where 
projname = 'Alpha' 

A typical SQL command and the ZIM equivalent. 

ZIM is a true 4GL that integrates all neces¬ 
sary facilities (forms, data dictionary, update, 
query, report writer, debugging) into one pack¬ 
age using common concepts. ZIM's code effi¬ 
ciency, combined with its 4GL conciseness, 
make it a system that will not only significantly 
reduce your development time, but maintenance 
programming as well. 

ZjM/DA (ZIM's development assistant com¬ 
panion product) brings new depth to the con¬ 
cept of "productivity." ZIM/DA is comprised of 
an application generator, menu generator, inter¬ 
active data dictionary, context-sensitive help 
and an on-line training module. ZIM/DA 
permits remarkably fast transition from pro¬ 
totype to finished application; a ZIM/DA user 
can generate a simple prototype in 5-10 min¬ 
utes that is the equivalent of 2-4,000 lines of "C" 
code! 

Portability Tools and applications written in 
any version of ZIM PS/2®, single-user MS- 
DOS®, Novell Networks, MS-DOS networks, in¬ 
cluding, 3Com®, QNX®, UNIX®, XENIX®, 
VAX/VMS®, VM/CMS® are uniquely 100 per¬ 
cent portable to and from any other supported 
environment. For example, a multi-user VAX ap¬ 
plication can be developed under single-user 
MS-DOS since ZIM ports require no code 
alteration. 














BIGGEST WORDS M 
1ECHNOIOGES 


3) Power 

4) Performance 



100 percent portability 


Power ZIM is rich in powerful features and 
functions, for example: 

• CASE productivity technologies - high per¬ 
formance production systems are automati¬ 
cally generated from prototypes. 

• Independent, intelligent forms - i.e. paint your 
forms then design your application/DBMS. 

• Strong multi-user data integrity including roll 
back, roll forward, deadlock detect, auto¬ 
matic re-try, audit trails. 

• Full "Set" manipulation capabilities. 

• Integrated, comprehensive 4GL language 
with natural language query and end user 
report painter. 

• Low-cost query runtime. 

• Text capabilities - non-indexed search, word 
wrap, support of most WP packages, variable 
length fields and box fields, multi-lingual. 

• Ideal for 80386 and PS/2. 

Performance ZIM was designed to be an 
optimally-performing development platform in 
each machine environment. As a result, it is an 
exceptionally speedy, compact system; for ex¬ 
ample, ZIM on UNIX typically requires 280K for 
development and 175K for application runtime, 
with 30-35K per user of data space. A ZIM 
application will typically run as fast as the same 
written in "C," and with regard to competing 
4GLs, the fact that ZIM's memory use is less 
than half by comparison permits faster perform¬ 


ance and up to three times as many users on 
the same system. 

In addition to ZIM/DA, several other com¬ 
panion products are available to enhance your 
development application process. An integrated 
ZIM Compiler will ensure highest perform¬ 
ance of your finished application, while a 
Program Language Interface permits "C" 
access to ZIM databases. Runtime and 
Query Runtime systems are available, too. 

More Big Words Zanthe Information be- 
lieves in backing up excellent products with su¬ 
perior Service and Support, at a price that 
makes you as happy with Zanthe as you will be 
with ZIM. 

Zanthe's Priority Support program in¬ 
cludes first-rate telephone technical support, 
free updates and new versions, and periodic 
technical bulletins. New users are entitled to 90 
days of free Priority Support, while Code Re¬ 
view and Training services are available for 
all ZIM users, experienced or novice. 

Finally, there's our price. All versions of ZIM 
are priced to deliver exceptional value. Zanthe's 
attractive site license program is an option, too. 

In searching for the highest quality solution to 
your application development needs, Zanthe 
doesn't just say big words about product, sup¬ 
port ana price. We mean them—so give us a 
call, today! 



Zanthe Information Inc. 
1200-38 Antares Drive 
Nepean, Ontario K2E 7V2 


U.S. 800-267-9972 
Canada 613-727-1397 


ZIM is a registered trademark of Zanthe Information Inc. VAX and VMS are registered trademarks of Digital Equipment 
Corp. UNIX is a trademark of AT&T Bell Laboratories. Xenix and MS-DOS are registered trademarks of Microsoft Corp. 
QNX is a registered .trademark of Quantum Software Systems Ltd. VM/CMS and PS/2 are registered trademarks of IBM 
Corp. 3Com is a Registered trademark of 3Com International. © 1987 Zanthe Information Inc. 






ZIM 4GL/DBMS: 

BORN TO RUN ON NETWORKS 


T he problem with most multi-user LAN database 
management systems (DBMSes) is that they 
aren't. Often they’re lame adaptations of 
single-user versions or sluggish ports of mini¬ 
computer DBMSes. ZIM,® the natural multi-user 
Fourth Generation Language (4GL)/DBMS, is 
different; ZIM doesn’t just more-or-less work on 
networks, it runs! 

ZIM zips along Netware,® QNX® 3Com® and MS- 
NET compatible systems because it was originally 
developed as a multi-user 4GI7DBMS, designed 
with enough power and flexibility to use to its 
advantage what cripples other multi-user DBMSes 
— the CPU located in each node of a LAN. 

Distribution and Network Efficiency 

ZIM applications’ code and database files may be 
distributed over any combination of local disks 
and single or multiple file servers. This 
arrangement does two important things: it splits 
up processing tasks over all nodes and it permits 
different parts of the database to reside where 
they are most often used. Distributed processing 
(the first thing) affords maximum concurrency, or 
simultaneous database access by many users. 
Data distribution (the second thing) also makes 
for highest network throughput. If the same 
database application and its data files sat on a 
central file server, the server would be burdened 
with all processing tasks and all database access 
requests. The server would become a bottleneck, 
handling requests in a non-concurrent, torpid 
fashion. 

In a nutshell, ZIM’s facilities for application 
distribution cut down contention at the file server, 
maximize concurrency and the best utilize the 
processing capabilities of a LAN. The net effect is 
faster, better application and overall network 
performance. No other DBMS does it better than 
ZIM! 

Full Fault-Tolerant Operation zim makes full use 
of all levels of Novell’s SFT™ that are installed, 
ZIM also explicitly uses Novell’s Transaction 


Tracking System (TTS),™ if available on the 
network, achieving the fault tolerance that high- 
performance DBMS applications require. 

Automatic Locking ZIM employs a mode of 
locking that offers the best overall performance 
over the widest range of applications. All ZIM 
commands for updating (ADD, CHANGE, DELETE) 
use exclusive locks to prevent access by others; 
commands which only read use shared locks. All 
locks are released automatically on completion. 

Single and Multiple Command Transactions 

ZIM treats each data access command as a 
transaction, automatically taking care of all locking 
and record access conflicts. A user may also specify 
that a group of transactions be treated as a single 
transaction. Should a transaction fail for any reason 
it is automatically rolled back; if a deadlock occurs, 
the transaction is automatically rolled back with a 
user option to try again. 

Audit Trails and Database Recovery zim 

optionally logs all database updates in audit files. 
If the database becomes corrupted these audit 
files may be used to roll the database forward to 
its most recent consistent state. 

Portability Tools and applications written in any 
version of ZIM are uniquely 100 percent portable 
to and from any other supported environment 
(single- and multi-user MS-DOS,® Novell networks, 
QNX,® MS-NET compatible systems, XENIX,® 
UNIX,™ VMS,® VM/CMS®). 

Power ZIM is a language rich in powerful features 
and functions: 

• Al -based access strategy analyzer 

• Unsurpassed computational abilities, including 
CASE expression, which handles with ease the 
“step” function found in real-world business 
applications 

• Complete code-data independence 

• Active data dictionary 

• Exceptional text handling capabilities 

• Unlimited forms manipulation and report writing 
capabilities 

• Multi-lingual applications (French, German, etc) 


Give us a call — today! 

ZANTHE INFORMATION INC, 


ZIM is a registered trademark of Zanthe Information Inc. NetWare is a registered trademark and 
SFT, Transaction Tracking System (TTS) trademarks of Novell, Inc. VMS is a registered trademark 
of Digital Equipment Corp. UNIX is a trademark of A&T Bell Laboratories. Xenix and MS-DOS are 
registered trademarks of Microsoft Corporation. QNX is a registered trademark of Quantum 
Software Systems Ltd. 3Com is a registered trademark of 3Com International. © 1987 Zanthe 
Information Inc. 


1200-38 Antares Drive, Nepean, Ontario K2E7V2 U.S. 800-267-9972 Canada 613-727-1397 
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D isk caching, long used on main¬ 
frames and minicomputers to im¬ 
prove disk-read performance, is ex¬ 
pected to be widely used on micro¬ 
computers. IBM introduced a disk¬ 
caching program for the Personal 
System/2 family; Compaq and several 
software companies offer similar prod¬ 
ucts for use on any DOS machine. 
Super PC-Kwik from Multisoft Corpora¬ 
tion is one such caching program. 

These caching programs intercept 
requests from DOS to the disk device 
driver. For every disk sector DOS re¬ 
quests, the caching program also reads 
in several consecutive sectors, saving 
them in a cache in RAM. Any requests 
for data from these sectors can be satis¬ 
fied without time-consuming physical 
disk operations. This approach is 
quicker than reading the same number 
of sectors in several operations because 
each separate operation encounters ro¬ 
tational delay waiting for the requested 
sector to come under the read-write 


head. (For more about caches, see 
“The Cache Factor,” Maxine Fontana, 
this issue, p. 168.) 

Super PC-Kwik is a write-through 
cache that uses the least-recently-used 
algorithm to determine how to reuse 
cache space. Because it is installed as a 
terminate-and-stay-resident (TSR) pro¬ 
gram from the DOS prompt or a batch 
file (rather than as a device driver from 
the CONFIG.SYS file), the program can 
be removed on command if no other 
TSRs are in memory above it. The user 
also can customize the program exten¬ 
sively with command-line switches. This 
ability to remove Super PC-Kwik and 
reinstall it with different parameters al¬ 
lows the user to tailor the cache when 
switching applications without reboot¬ 
ing the system. 

The cache buffer can reside in 
conventional memory, in extended 
memory above 1MB, or in expanded 
memory as defined by the expanded 
memory specification (EMS). The user 
can specify the cache size directly or as 
the memory remaining after reserving 
a specified amount for other uses. 

In conventional memory, the cache 
size, including both the program and 
the buffer, can be between 32KB and 
600KB. If the user does not specify a 
size, the program leaves 232KB avail¬ 
able for DOS and allocates the remain¬ 
ing memory to itself. 

In extended memory, the cache 
buffer can be between 32 KB and 
1,024KB; the program uses an addi¬ 
tional 25KB to 64KB of conventional 
memory, depending on buffer size. 
During installation, Super PC-Kwik rec¬ 
ognizes if any extended memory has 
been allocated to IBM’s VDISK (or any 
other programs using the same alloca¬ 
tion technique) and automatically allo¬ 
cates to itself any memory beyond what 
is already in use. With programs using 
nonstandard allocation methods, the 
user must specify in a command-line 
parameter the address at which the 


cache buffer begins. By default, Super 
PC-Kwik uses all nonallocated extended 
memory up to the maximum. 

The program transfers data be¬ 
tween a cache in extended memory 
and a program in conventional mem¬ 
ory by switching into protected mode. 
This approach is cleaner and more 
portable to the 80386 than other proce¬ 
dures that rely on undocumented 
methods of addressing memory above 
1MB. Its disadvantage is that real-mode 
interrupts must be disabled in pro¬ 
tected mode; if a high-speed communi¬ 
cations program is running during the 
protected-mode transfer, incoming data 
characters could be lost. To minimize 
this possibility, Super PC-Kwik allows 
the user to limit protected-mode trans¬ 
fers to one sector at a time. Although 
not as efficient as multiblock transfers, 
this improves the integrity of high¬ 
speed communications by limiting the 
time that interrupts are disabled. 

In expanded memory, the cache 
size, including the cache buffer and 
most of the program, can be between 
48KB and 1,072KB; the program also 
uses a small amount of conventional 
memory (10KB to 14KB, depending on 
page size). If the size is not specified, 
Super PC-Kwik uses all available ex¬ 
panded memory up to the maximum. 

The page size is the maximum 
number of sectors read into the cache 
at once. If this value is not specified at 
installation, Super PC-Kwik defaults to 
the number of sectors on the largest 
disk track in the system. Because Super 
PC-Kwik never reads more sectors than 
those remaining to the end of the 
track, the user need not set this value 
larger than the default. However, speci¬ 
fying a smaller value could save mem¬ 
ory or optimize performance. 

A parameter set during installation 
allows the cache to be disabled on 
specified disk drives if, for example, 
the caching interferes with copy-protec¬ 
tion schemes requiring a key disk in a 
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TABLE 1: Performance with Various Applications 



NO CACHE 

(seconds) 

WITH CACHE 

(seconds) 

PERFORMANCE 

(percent) 

Sort 600 records using dBASE III PLUS 

64 

30 

213 

Append and index 900 records 

38 

26 

146 

Document and tally codes from 
one column 

38 

36 

106 

Compile and link C program 

175 

168 

104 

Microsoft Word spell check 

32 

30 

107 


The level of improvement gained from installing a disk cache depends upon the 
type of application. More disk-intensive tasks, such as the database sort, will bene¬ 
fit more with a cache than compute-intensive ones, such as compilation. 


diskette drive. However, tests with 
Lotus 1-2-3 showed no problems, even 
with caching active. 

Measuring the performance im¬ 
provement provided by a cache re¬ 
quires some care. Many test programs 
that time artificially contrived opera¬ 
tions produce nonsense results when 
run with a cache. Because performance 
varies widely depending on the type of 
application and the cache’s operating 
parameters, users should run their own 
tests to optimize caching for particular 
applications. The design of Super PC- 


Kwik makes it easy to change its oper¬ 
ating parameters for each application. 

To indicate the range of expected 
results, table 1 shows performance 
gains in several applications using one 
set of cache parameters: a cache buffer 
of 236KB in expanded memory with a 
default page size of 17 sectors on an 
8-MHz AT with 30MB disk drive. The 
only test timed with a stopwatch 
checked spelling using Microsoft Word 
on an error-free document of 38KB. All 
other tests are identical to those de¬ 
scribed in the cache article. 



For the disk-intensive database sort, 
performance increases with both 
cache size and page size. 


Table 2 shows performance varia¬ 
tions when one application, a dBASE hi 
plus database sort, was tested using dif¬ 
ferent operating parameters. These re¬ 
sults are not meant to be a general rec¬ 
ommendation for large cache and page 
sizes; another task might perform opti¬ 
mally with a different cache set up. 

Results also can differ depending 
on where in memory the cache buffer 
is installed; these differences remain 
regardless of the application. Cache 
performance in EMS was 6- to 12- 
percent better than in extended mem- 
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ory and about 5-percent worse than a 
cache of equivalent size in conven¬ 
tional memory. Unfortunately, the large 
cache sizes, which give the best perfor¬ 
mance, are impossible or impractical in 
conventional memory. 

Super PC-Kwik’s documentation is 
very good; it consists of a 70-page, 
saddle-stitched manual with a compre¬ 
hensive table of contents and a useful 
index. The manual adequately de¬ 
scribes the underlying principles of 
disk caching, as well as the many com¬ 
mand-line options that can be used to 
fine-tune the cache operation. It is not 
written for the DOS beginner, but then 
a beginner probably would not find 
Super PC-Kwik particularly useful. Prod¬ 
uct support is free and the support staff 
is quite knowledgeable. 

Super PC-Kwik is a high-quality 
product—well designed and nicely 
executed—with proper attention to 
details. Especially now with the PS/2s 
putting disk caching to good use, many 
users will want the significant, yet fairly 
inexpensive, performance advantage 
provided by PC-Kwik. 

—TED MIRECKI 


POWER METER 

The Database Group, Inc. 
3031 Tisch Way 
Suite 2, Plaza West 
San Jose , CA 95128 
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I s the video display in the Personal 
System/2 Model 60 really faster than 
an PC/AT equipped with screen speed¬ 
up software, such as Hersey Micro Con¬ 
sulting’s fansi-console? Does the static- 
column dynamic RAM (DRAM) in the 
Compaq Deskpro 386 provide better 
memory performance than the 64KB 
zero-wait-state memory cache on Intel’s 
Inboard 386? Does a zero-wait-state, 


12-MHz 80286-based system deliver the 
same performance as a 16-MHz 80386- 
based system? Power Meter answers 
questions like these by providing a 
consistent base for comparing perfor¬ 
mance across a wide range of personal 
computers and add-in products. 

Before Power Meter, the most 
popular basis for comparing PC system 
performance was Norton’s System In¬ 
formation (SI). It reports system perfor¬ 
mance as a multiple of the perfor¬ 
mance of the original 8088-based PC by 
comparing instruction-execution times. 
SI provides a good measure for com¬ 
paring CPU and memory performance 
but does not address disk-drive speed, 
video, floating-point calculations, and 
expanded memory capability. 

In addition, PC Tech Journal has 
developed a set of performance metrics 
to provide raw data on clock rates, ac¬ 
cess times, and wait states. These met¬ 
rics allow users to weigh the results 
according to individual requirements. 
(See “Compatibility and Performance: 
Updating the Evaluation Suite,” Ted 
Forgeron, Paul Pierce, and Steven 
Armbrust, March 1987, p. 70.) 

Power Meter combines both ap¬ 
proaches. It consists of 23 system and 
subsystem tests with a menu structure 
similar to Lotus 1-2-3 (including see- 
and-point menus and context-sensitive 
help). Results are given in seconds for 
simple tests and in Power Meter units 
for aggregate and system tests that 
combine results of several subtests with 
different units of measurements. 

The 23 tests can be combined into 
a weighted index called the Power 
Meter ratio (PMR), which provides a 
convenient way to summarize overall 
performance. Like SI, the PMR is a 
composite number summarizing a com¬ 
puter’s overall performance; unlike SI, 
it is based on the results of 23 diverse 
tests. These performance tests include 
overall system, CPU, memory, disk- 
drive, and video-display tests. Power 
Meter uses industry-accepted test pro¬ 
grams where appropriate; for example, 
the CPU and memory tests include the 
common sieve, whetstone, dhrystone, 
and nop (no operation) tests. 

In system testing, Power Meter at¬ 
tempts to imitate the operation of 
spreadsheets, word processors, data¬ 
bases, CAD/CAE software, and pro¬ 
gram-development tools by simulating 
their most commonly used subfunc¬ 
tions. For example, the program devel¬ 
opment simulation weighs 10 percent 
for memory performance, 5 percent for 
screen, 30 percent for disk, 20 percent 


for arithmetic expressions, and 35 per¬ 
cent for general CPU-intensive opera¬ 
tions. The subset weights (detailed in 
the RELEASE.DOC file on the Power 
Meter diskette) cannot be modified. 

Power Meter also includes a data¬ 
base to help keep track of all mea¬ 
surements. Each record in the database 
includes information about the system 
configuration and the actual perfor¬ 
mance-test results. Power Meter also 
compares all other systems in the data¬ 
base with the particular reference sys¬ 
tem, similar to the way SI compares 
systems with the original PC. 

Power Meter’s database feature 
makes the program more convenient to 
use from diskette because Power Meter 
and its database must be carried physi¬ 
cally to the various machines being 
tested, which could require having cop¬ 
ies of the program in as many as three 
different media types. For example, the 
user might have a copy of Power Meter 
on a 5.25-inch diskette for conventional 
PC, PC/XT, and AT testing; a copy on a 
3.5-inch diskette for laptop and PS/2 
testing; and, a copy on the system’s 
hard disk for later analysis. 

Like many new releases, Power 
Meter has a few minor shortcomings. 
The most apparent oversight is that all 
23 tests cannot run at once; instead, the 
user must traverse the menu structure 
to start each test manually—a time- 
consuming process. Another quirk pre¬ 
vents comparing the test results of the 
currently executing system with the 
results of other systems in the database. 
However, if the user tricks the program 
into thinking that the current system 
has not yet been tested, the program 
will display the results of all systems in 
the database, including the one cur¬ 
rently running. 

On start-up, Power Meter tries to 
determine the particular machine’s 
hardware environment, including its 
CPU type, amount of memory, disk- 
drive capacities, math-coprocessor type, 
BlOS-creation date, expanded memory, 
and DOS version. When evaluated, 
Power Meter could distinguish between 
the 80286 and 80386, but mistook an 
80387 for an 80287. The program au¬ 
thors claim these problems will be cor¬ 
rected in a future version. 

Despite these minor inconve¬ 
niences, the benefits of Power Meter 
far outweigh its weaknesses. The prod¬ 
uct fills a need by providing a measur¬ 
ing tool for comparing increasingly 
complicated hardware and software 
performance-boosting options. With 
Power Meter, the user can evaluate a 
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product’s performance before commit¬ 
ting large amounts of both money and 
time. Power Meter belongs in every PC 
manager’s tool chest. 

—TED FORGERON 

Power Meter’s five simulated applica¬ 
tions tests were run on the computers 
examined in “The Cache Factor, ” (Max¬ 
ine Fontana, this issue, p. 168). The re¬ 
sults were similar to those reported for 
the database applications without cach¬ 
ing software, except that the Compaq 
Deskpro 286 outperformed the AST Pre¬ 
mium/286, followed by the Model 60, 
the AT, and the Model 50. 

—MF 
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P eriscope has built a solid reputation 
among systems developers as a reli¬ 
able, cost-effective symbolic debugging 
tool. Its particular strength is in not in¬ 
terfering with the system environment 
being tested. Like a conscientious 
camper, Periscope takes nothing but 
pictures and leaves few footprints. 

Only version 3 0 of Periscope I, II, 
and II-X is reviewed here and should 
not be confused with Periscope III, The 
Periscope Company’s newest product 
that includes hardware monitoring 
functions. The three Periscope models 
reviewed have essentially the same 
commands and features, but come with 
different hardware. The Model I in¬ 
cludes a memory board with 56KB of 
static RAM to hold the entire Periscope 
program and all working data, and a 
push-button switch to activate the non¬ 


maskable interrupt (NMI) signal used 
for asynchronous breakpoints. Because 
the memory is write-protected when 
the target program is running, runaway 
programs cannot destroy the debugger. 

Previous versions of the Model I 
included only 16KB of memory to hold 
Periscope’s critical data, but not the ac¬ 
tual debugger code. (See “Structured 
Debugging,” Jeff Duntemann, Product 
of the Month, January 1986, p. 29.) The 
new version better isolates Periscope 
from the system for added protection 
against crashes. 

In addition, because the entire 
debugger resides in protected memory 
above 640KB, the target program loads 
into exactly the same physical memory 
whether or not Periscope is being used 
to monitor it. This provides a distinct 
advantage in tracking down bugs that 
change or disappear when the program 
moves to a new segment. 

The Model II includes the NMI 
switch but omits the protected memory 
board. It resides in ordinary DOS 
memory, but otherwise retains all of 
the capabilities of the Model I. The 
Model II-X is a software-only version 
for users who already own an NMI 
switch (supplied, for example, with 
IBM’s Professional Debug Facility or 
Atron’s PC Probe), or for users content 
to use Periscope’s hot-key facility to 
simulate the NMI. 

A debugger should help users ob¬ 
serve and measure the subject program 
or system without harmful interference. 
Although most DOS debuggers use 
DOS calls for both console I/O and 
read/write files, Periscope bypasses 
DOS wherever possible, using BIOS for 
console and direct-disk operations. This 
independence from DOS is so com¬ 
plete that Periscope can be used to 
debug even DOS itself. 

Periscope is a symbolic debugger 
with a rich set of commands that are 
natural extensions of the commands in 
DOS DEBUG. Like DEBUG, Periscope 
operates mainly on machine instruc¬ 
tions and assembly language. It can 
show a program’s source code (alone 
or with the assembly-language code in¬ 
terspersed) and allows the user to ref¬ 
erence source line numbers as well as 
symbolic labels or numeric addresses. 

Despite its knowledge of symbols 
and source code, Periscope is not a 
true high-level-language (HLL) debug¬ 
ger like Microsoft’s CodeView (which is 
included with its C compiler). It cur¬ 
rently cannot handle local symbols 
from .EXE files produced by Microsoft’s 
new compilers and linkers. Even more 


important for C-language users, Peri¬ 
scope is not case sensitive; it converts 
all symbols to uppercase before com¬ 
paring them to symbol-table entries. 
Future versions of Periscope are ex¬ 
pected to address both these issues. 

However, the two programs appeal 
to different users: applications pro¬ 
grammers use CodeView and systems 
programmers use Periscope. Although 
CodeView is more convenient than 
Periscope for routine HLL applications 
debugging, Periscope works in places, 
such as DOS and device drivers, where 
CodeView cannot function. 

In Periscope 3.0, many commands 
have been enhanced or extended, sev¬ 
eral new ones added, and some old 
ones deleted. Arithmetic operators now 
can be used in nearly any command 
expression, not just in the hexadecimal 
arithmetic command. This is very use¬ 
ful in designating interrupt vectors; for 
example, the command 

BC {0:21 * 4} 

sets a breakpoint on the beginning of 
the DOS system call service routine, 
pointed to by interrupt vector 21H. 

The new SC and SR commands 
search the current stack for addresses 
that point to the instruction after a 
CALL or INT command; the SC com¬ 
mand displays the calls found, and SR 
displays the return addresses. These 
commands help the user trace back¬ 
ward in order to see how a particular 
point in the program was reached. 

A breakpoint-on-exit command, 

BX, generates a break when a RET or 
IRET instruction is executed; this com¬ 
mand helps determine where a subrou¬ 
tine returns to its caller. In addition, a 
user-modifiable comment file labels 
software-interrupt instructions in disas¬ 
sembled listings. Even the comment 

MOV AX,0007 
INT 10 ; video 

can greatly assist everyone who is not a 
walking BIOS reference card. 

The new LS and WS commands, 
which load or write the current symbol 
table to or from a disk file, can save 
time in subsequent debugging sessions 
when the symbol table is large; the 
normal method of loading symbols 
from linker .MAP files is much slower. 
These commands also can be used to 
save symbols defined manually with the 
ES (enter symbol) command. 

For developers who need maxi¬ 
mum performance from their codes, 
Periscope’s new fine-resolution timer 
can be extremely useful. The FI func- 


214 


PC TECH JOURNAL 















tion key enables or disables the timer. 
When the timing toggle is on, Go and 
Jump commands start the timer; when 
Periscope regains control—at a break¬ 
point, for example—the elapsed time 
is displayed as an integral number of 
clock counts, each 838 nanoseconds 
long. This value is used because it is 
the fundamental period of the system 
timer, which generates the timer-tick 
interrupt every 63,336 counts, or 18.2 
times per second. 

Periscope’s timer is quite accurate 
for events longer than 20 or 30 clock 
counts. Very short-duration times are 
affected by Periscope’s entry and exit 
code, which saves and restores the 
state of the program being examined. 
The timer can measure events up to 
about one hour in duration. The code 
being timed runs at full speed; no 
overhead is imposed except at the be¬ 
ginning and end to read the timer. 

Periscope’s main program, 

PS.COM, is run once and then remains 
resident. An auxiliary program called 
RUN loads target programs and starts 
the resident debugger. Other utilities 
are supplied for translating linker .MAP 
files into Periscope symbol-table files, 
and for ensuring that the NMI vector 
correctly points to the debugger. A new 
program, PSKEY.COM, establishes the 
hot-key combinations that provide a 
software NMI (interrupt 2) for asyn¬ 
chronous breakpoints without requiring 
an actual NMI switch. 

A difficult job for systems develop¬ 
ers is tracing problems in device driv¬ 
ers. Because drivers are loaded before 
the user ordinarily gains control, nor¬ 
mal DOS-based debuggers are useless 
for working with drivers, especially 
during the initialization phase when 
DOS is not yet fully operational. Peri¬ 
scope version 3.0 has a special device 
driver, SYSLOAD.SYS (written by Bob 
Smith of Qualitas, Inc. and licensed to 
Periscope), which loads ordinary .COM 
files at CONFIG.SYS time, allowing Per¬ 
iscope itself to be loaded early enough 
in the boot process so that it can 
debug other device drivers. Periscope 
can be given control immediately after 
loading, or the target device driver can 
be written to display a message and 
pause until the user presses the NMI 
switch. This SYSLOAD-Periscope combi¬ 
nation is a clever, yet simple method of 
debugging device drivers. 

Periscope is supported by one of 
the industry’s most reasonable upgrade 
policies: registered owners receive one 
software upgrade at no charge, and 
each subsequent upgrade for $20. The 


user also can trade up to a higher level 
(Model II to Model I, for example) for 
the difference in retail price plus $10. 
Because the new Model I protected 
memory board includes more memory, 
it costs $50 more; other models’ prices 
have remained unchanged. 

Periscope sells chip sets to up¬ 
grade 16KB boards to 56KB for $20— 
the user can install the chips and test 
the board with the diagnostic utility 
provided. The user also can return the 
old board to Periscope and for $35 re¬ 


ceive the upgraded and tested board. 
Owners of very old memory boards 
supplied with versions prior to 2.11 
must purchase the new 56KB board for 
$95 in order to use version 3.0. 

The newly revised manual is com¬ 
prehensive, well written, and makes ef¬ 
fective use of boldface type to improve 
readability. Unfortunately, the command 
section no longer begins each com¬ 
mand description on a new page. 

Version 3.0 risks displeasing some 
users by eliminating some rarely used 


from any 1600 bpi tape into your IBM PC/XT/AT or compatible with 
Digi-Data’s 2000 PC™. Transfer data at over 1 megabyte/minute, 
in up to 64K blocks with our easy to use DOS/XENIX software. 
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commands and syntactic features. For 
example, previous versions allowed ei¬ 
ther an @ sign or a period (. ) as a 
symbol-name prefix; the @ sign is no 
longer supported. However, no pro¬ 
gram can accumulate features forever 
—remaining compatible with every 
quirk of every previous version—and 
not eventually crumble under its own 
weight. If Periscope is to gain power 
but still retain its unique advantages of 
small size, protected operation, and 
independence from DOS, less valuable 
parts must occasionally be eliminated. 
Engineering is a constant series of 
trade-offs, seeking maximum benefit for 
minimum costs. Periscope is a well- 
engineered, cost-effective program, now 
offering its next round of trade-offs. 

—THOMAS V. HOFFMANN 
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F ast Trax is a disk optimizer that 
improves disk I/O performance by 
rearranging files and directories to 
minimize the time required to read 
them. Designed for use on the PC, 
PC/AT, and compatibles, it can optimize 
diskettes and hard disks. Memory re¬ 
quirements, depending on the size of 
the disk being optimized, range from 
128KB for diskettes to 384KB for hard 
disks larger than 32MB. Fast Trax is not 
copy protected. 

Fundamental to understanding 
how a disk optimizer works is knowing 
how information is stored on a disk. 
The basic unit of disk storage is a clus¬ 
ter , which ranges in size from 1,024 to 
8,192 bytes depending on the. disk’s 
type and formatting. On a disk with 


2,048-byte clusters, a 20,000-byte data 
or program file occupies 10 clusters, 
which may or may not be stored in 
consecutive locations on the disk. 

If a file’s clusters occupy consecu¬ 
tive, or contiguous, locations on the 
disk, they can be read from the disk 
with minimum head motion. If the 
clusters are scattered in various disk 
locations, the file is fragmented, or 
noncontiguous. Fragmentation occurs 
most quickly with files that are regu¬ 
larly read, modified, and rewritten, 
such as frequently updated database 
files. The more a file is fragmented, the 
longer it takes to read the file from the 
disk because of the time required for 
the disk’s read/write head to seek out 
the scattered clusters. 

Disk optimizers reorganize the al¬ 
location of disk space so that all files 
are contiguous. Fast Trax offers this 
consecutive packing process as an op¬ 
tion, but then goes one step further 
with optimized packing. This process 
not only makes all files contiguous, but 
also assigns each file and subdirectory 
to the smallest possible number of disk 
cylinders. This minimizes the number 
of cluster orphans , or file segments that 
cross cylinder boundaries. The fewer 
cylinder boundaries a file crosses, the 
fewer read/write head movements are 
needed to access it. 

Fast Trax also packs directory en¬ 
tries. When the user deletes a disk file, 
DOS does not actually remove its di¬ 
rectory entry but only marks it deleted. 
When searching through a directory, 
DOS looks at all the files, including the 
deleted files, until it finds the re¬ 
quested file name or the first entry 
marked unused. By actually removing 
the deleted directory entries and pack¬ 
ing the remaining ones into consecu¬ 
tive locations in the directory table, 

Fast Trax decreases the time required 
to search a directory. 

With Fast Trax, the user can specify 
how close to the file allocation table 
(FAT) each file is stored. The FAT, 
which is in a fixed location on every 
disk, contains the location of each file 
stored on the disk. According to the 
Fast Trax manual, placing the most fre¬ 
quently used files close to the FAT im¬ 
proves average disk performance: when 
a file is accessed, the read/write head 
must move between the FAT and the 
file itself; the closer the file is to the 
FAT, the faster the access. 

Some copy-protection methods 
recognize a key disk or authorized 
hard-disk installation by means of spe¬ 
cially coded information contained in 


one or more hidden disk files. If these 
files are moved by an optimization pro¬ 
gram, the special signature may be de¬ 
stroyed. To avoid this problem, Fast 
Trax never moves a file or subdirectory 
marked “hidden,” “read only,” or “sys¬ 
tem.” For complete safety, however, the 
Fast Trax manual recommends that 
copy-protected software be uninstalled 
before optimizing a hard disk. 

Using Fast Trax is quite straightfor¬ 
ward: it first analyzes the selected disk 
and then displays, both graphically and 
numerically, the amount of disk frag¬ 
mentation. It can optimize the entire 
disk (or only the fragmented files) and 
can change the order of files on the 
disk. To change the file order, the user 
specifies the desired order in a text file 
called FASTTRAX.CMD. Fast Trax reads 
this file during execution and rear¬ 
ranges files and directories accordingly. 

Three verification options are 
available as the program writes files to 
their new locations. The fastest version 
involves no verification and is perfectly 
satisfactory in most cases. In the second 
version, the program performs a cyclic 
redundancy check (CRC) on the data; 
this is equivalent to the DOS VERIFY 
command. In the third version, the 
highest level of verification, the pro¬ 
gram actually compares the newly writ¬ 
ten data with the data copied into 
memory from the file’s old location; 
this option is rather slow. 

Disk-optimization results are diffi¬ 
cult to measure because the improve¬ 
ment in disk performance depends on 
the initial extent of file fragmentation. 

As an example, Fast Trax was used on a 
diskette containing a 70,000-byte text 
file. Before optimization, the file was 
stored in four extents on the disk (as 
determined by a disk-mapping pro¬ 
gram) and 10.9 seconds were required 
to read the file into a word processor. 
After optimization, the file was read in 
9.2 seconds, a 16-percent improvement. 

Although the speed benefits of 
disk optimization are not dramatic, they 
are real. Whether they are worth the 
cost of this program depends on the 
user’s applications and need to squeeze 
out every last millisecond. 

For maximum benefit, disk optimi¬ 
zation should be performed once a 
week. Fast Trax’s license agreement 
permits use of the program on an un¬ 
limited number of computers so long 
as it is used on only one machine at a 
time. Thus, sharing a copy of Fast Trax 
with others is legitimate, so long as li¬ 
cense conditions are followed. 1 '"1111 ffil 
—PETER G. AITKEN 
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Introducing the 

DIGIBOARD COM/Xi Series front-end processor. 
Intelligent multi-channel communications boards 
400% faster than the industry standard. 

Like our popular COM/X Series, they provide 
users of PC/XT/AT-compatible computers with four 
or eight individually addressable serial ports. But 
with the new COM/Xi series we’ve added: 

• an 80188 co-processor operating at 10 MHz 

• 256K of dual-ported RAM + 16KofROM,all 
accessible to user/ programmers for application 
and security software development 

• a modular design that allows us to custom- 
tailor I/O to individual customer requirements. 
On-board intelligence means more speed for 

multi-user operating systems and multi-channel 
data collection and dissemination. 

And makes the new DIGIBOARD COM/Xi 
Series a more intelligent choice for you. 
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NEW! 

FASTER THAN EVER! 
DeSmet C v3.o 


FASTER C DEVELOPMENT 

Invoke the DeSmet C compiler from the SEE tm full screen editor and 
the first error will return you immediately to SEE at the error line with 
the error message displayed. 

FASTER COMPILATION 

When you don't use inline assembly code or don't want to see the 
ASM88 output, the V3.0 compiler produces object code directly - 
making DeSmet C up to twice as fast as before. 

PLUS EXPANDED STANDARD LIBRARY 

Networking, path, file, time, enhanced string functions, environment 
support now included. 

FULL FEATURES WITH EVERY PACKAGE 
-ONLY $109- 

C Compiler, Assembler, Binder, Librarian, Execution Profiler, Overlays, 
8087 and S/W Floating Point, Full STDIO Library and Full Screen Editor 
(SEE). Debugger and Large Case options available at $50 each. 


C Ware Corporation 

P.O. Box 428, Paso Robles, CA 93447 
Phone:(805)239-4620 Telex: 358185 BBS: (805)239-4834 
We accept VISA, MC & AMEX. Call now and we'll ship today. 
Street Address: 945 Spring #14, Paso Robles, CA 93446 
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EXPERT CONSULTANT: COMPUTER LAW 


MAX STUL OPPENHEIMER 


Regional Copyright Law 

Software developers’ rights could vary dramatically from 
region to region because of differing court decisions on 
software copyright infringement cases. 



L otus Development Corporation has 
decided to fight back against soft¬ 
ware manufacturers who advertise their 
products as being similar to Lotus 
1-2-3. The company is seeking court 
orders to recover damages and to pre¬ 
vent these manufacturers from publish¬ 
ing or advertising their products any 
further. Although pleas for a return to 
the good old days—when people who 
designed, built, and programmed com¬ 
puters were coadventurers sharing 
knowledge, inspiration, and sympathy 
—are unrealistic, there is justifiable 
concern that competition and innova¬ 
tion might decrease if software authors 
are given a monopoly on their work at 
too fundamental a level. 

Surprisingly little attention has 
been focused on the possible short¬ 
term, direct impact on users. For exam¬ 
ple, Lotus’ suit seeks a court order 
impounding and destroying all produc¬ 
ers’ goods that infringe any of Lotus’ 
copyrights. It is not clear whether Lotus 
intends to draw the line at goods not 
already sold to customers or whether 
the law could compel Lotus to draw 
that line. The logic of Lotus’ position 
also could reach beyond commercial 
producers of work-alikes to restrict 
users of original programs from cus¬ 
tomizing software for their own use. 

To understand where we are and 
how we got here, it is necessary to re¬ 
view some previous cases. But take 
heed: do not look for consistent theory 
or uniform results—it is too early in 
the evolution of legal analysis. Remem¬ 
ber that several levels of courts exist in 
both the federal and state systems. Each 
level within each system is subordinate 
to higher levels within its own system, 
but is not controlled by decisions 
(even of higher tribunals) in other sys¬ 
tems (except for the United States Su¬ 
preme Court, which has the final say). 

For example, the lowliest state trial 
court magistrate is not bound by the 
decision of the highest court of another 


state, and the court of appeals for one 
federal circuit has no control over the 
lower courts in other circuits. Except 
for courts in direct line of authority, 
judicial opinions are of persuasive 
value only. In the area of computer- 
software copyrights, courts have fully 
exercised independent thought. 

The burning copyright issue of 
1879 was whether a copyright on a 
book explaining a new accounting sys¬ 
tem, which also contained diagrams 
showing how charts of account should 
be set up, precluded others from pro¬ 
ducing books that used the same sys¬ 
tem. The U.S. Supreme Court held that 
it did not, explaining 
where the art it teaches cannot be 
used without employing the methods 
and diagrams used to illustrate the 
book, or such as are similar to them, 
such methods and diagrams are to be 
considered as necessary incidents to 
the art, and given therewith to the 
public; not given for the purpose of 
publication in other works explanatory 
of the art, but for the purpose of prac¬ 
tical application ... Of course, these 
observations are not intended to apply 
to ornamental designs or pictorial il¬ 
lustrations addressed to the taste. 
Necessary incidents to the use of a 
practical system are not protected; de¬ 
signs addressed to the taste are. The 


question to answer is: are user inter¬ 
faces incidents to the use of a system 
or designs addressed to the taste ? 

A federal district court in Texas 
was faced with the question in 1978. 
Synercom Technology had produced a 
program to perform structural analysis. 
An easy-to-use field structure had value; 
in those days, the user entered data 
onto a punch card containing fields— 
just like a database program—and a 
number in the wrong field meant a. 
wrong answer. University Computing 
also produced a program to perform 
structural analysis. It did not pilfer 
Synercom’s code (although it did help 
itself to portions of Synercom’s manual, 
which was held to be infringement); it 
merely wrote a preprocessor that 
would accept input in the form used 
by Synercom’s program and translate it 
into a form compatible with its own, 
independently created program. Uni¬ 
versity Computing simply wanted (as a 
matter of economic self-interest, to be 
sure) users of the market leader’s pro¬ 
gram to feel at home. Synercom sued. 

The court held that Synercom’s 
copyright had not been infringed be¬ 
cause ideas expressed by the order of 
input data could not be separated from 
the expression itself. The court also 
held that “formats are not copyright- 
able,” comparing the situation to pro- 
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tecting the H-pattern automotive gear 
shift—once a car manufacturer had 
chosen the H-pattern, it could not pre¬ 
vent others from using the same pat¬ 
tern because its use was required for 
compatibility. It could monopolize a 
descriptive manual, sales brochure, or 
photograph, because forcing others to 
produce their own literature would not 
prevent them from entering the stick- 
shift market. For 10 years, this decision 
was the last word on protecting com¬ 
puter program interfaces. 


LOOK AND FEEL 

The phrase look and feel entered the 
computer law lexicon through Whelan 
v. Jaslow Dental Labs. The case cited an 
article in InfoWorld that said, “The 
‘look and feel’ of a computer software 
product often involves much more cre¬ 
ativity and often is of greater commer¬ 
cial value than the program code which 
implements the product.” 

Jaslow had hired Whelan to pro¬ 
duce a custom program in EDL and 
agreed that Whelan would own the 



_ -~T not writing a 
driver for every new print* 
that Sales drags in. With 
KEEP OUT of the printer 


The SLATE System comes complete / \ 
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or your customers add new printers to the database. The 
complete SLATE System is only $299.00, less than the cost of 
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the SPRINT Text Processor for $349.00. 
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copyright. Whelan spent considerable 
time learning Jaslow’s business and 
deciding how to structure the program. 
Jaslow was pleased with the results—so 
pleased, in fact, that it produced and 
marketed its own PC version. 

Although Jaslow’s program was 
written in a different language for a dif¬ 
ferent machine and Whelan never 
claimed that Jaslow had copied his 
code, the court held that Jaslow had 
infringed the program’s overall “struc¬ 
ture, sequence, and organization.” The 
court also held that file structures can 
be copyrighted if they are “sufficiently 
innovative that the arrangement of in¬ 
formation is itself informative,” and that 
similar screen displays could be evi¬ 
dence of a similar underlying program. 
The U.S. Court of Appeals for the Third 
Circuit upheld the decision. 

The Whelan case was not a battle 
of industry giants, but the decision sent 
vibrations from San Francisco in the 
Broderbund case to Cambridge in the 
Lotus cases. Does the user interface dif¬ 
fer from the program structure as evi¬ 
denced by its screen displays? If not, 
Synercom and Whelan are at odds. 

Who is in the right? 

In Broderbund Software Inc. v. 
Unison World, Inc., Unison was negoti¬ 
ating with Broderbund for the rights to 
convert the Apple version of Print Shop 
for use on IBM PCs. During the negoti¬ 
ations, Unison had access to the Print 
Shop distribution disk (but not, the 
court found, to the source or object 
code), and instructed its programmers 
to recreate the Apple version for the 
PC. When negotiations broke down, the 
programmers were instructed to cease 
trying to copy Print Shop and to begin 
producing an “enhanced version.” The 
programmers were not told to redo 
already completed portions. 

Broderbund sued for copyright in¬ 
fringement. Unison took the Syner- 
com/Baker tactic by arguing that no 
other conceivable way existed to struc¬ 
ture a menu-driven computer program 
that allows users to print greeting 
cards, signs, banners, and posters. 
However, another such program, pro¬ 
duced by Weekly Reader Family Soft¬ 
ware, seriously undercut the argument. 
Finding that the menu screens in Print 
Shop contained artwork, layout, and 
sequence having a creative, aesthetically 
pleasing style, the court held that Print 
Shop contained copyrightable elements 
and that Unison had infringed them. 

Plains Cotton Cooperative Associa¬ 
tion of Lubbock, Texas, had developed 
a software package to help its members 
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obtain information about and execute 
sales in the cotton market using termi¬ 
nals linked to its mainframe. Several 
former employees (who had helped to 
write the Plains Co-op program) went 
to work for Goodpasture Computer 
Services to develop a competing pro¬ 
gram for the PC market. 

Experts testified that market factors 
play a significant role in determining 
sequence and organization; the former 
Plains employees testified that they did 
not rely on material belonging to 
Plains—and that they could, in fact, 
write a microcomputer program from 
scratch faster than they could translate 
one from a mainframe program. They 
added that Plains Co-op had not proved 
actual copying. Who wins? 

In a ruling on a preliminary in¬ 
junction, the Court of Appeals for the 
Fifth Circuit (which is not bound by 
the parallel court in the Third Circuit) 
declined to follow the Whelan analysis, 
partially because the record had not yet 
been fully developed; instead, it noted 
that when similarities are dictated by 
“externalities,” then similar structure, 
sequence, and organization may not be 
evidence of infringement. 

Thus, the precedents are equally 
divided for Lotus’ two “structure and 
organization” cases that have been filed 
in federal court in Massachusetts. Each 
alleges copyright infringement and un¬ 
fair competition from “deliberate . . . 
albeit inferior” copies of 1-2-3. 

WHERE DO WE GO FROM HERE? 

These cases are not superficially coher¬ 
ent; doubt still exists about what soft¬ 
ware authors can copy in pursuing 
compatibility. The answer may turn on 
whether what is copied is “artistic,” just 
as the Supreme Court decided in 1879. 
That still leaves an apparent divergence 
in opinion about what is artistic. 

Does it matter to those of us who 
do not write commercial software? It 
might, because uncertainty also exists 
about the law’s impact on the innocent 
purchaser of an infringing product and 
on the rights of a purchaser to modify 
a lawful product to suit his own needs. 

For example, suppose the pro¬ 
ducer of a work-alike loses a copyright 
infringement case to the producer of 
the original. Can the producer take 
back all the copies that have been sold? 
Lotus, in its suits, asks that all infring¬ 
ing copies be impounded and de¬ 
stroyed. No cases have been reported 
in which a court authorized the im¬ 
poundment of copies already in con¬ 
sumers’ hands—a court can issue or¬ 


ders only to the parties before it, and 
generally the only parties before the 
court in an infringement action are the 
plaintiff and the alleged infringer. How¬ 
ever, in theory, a plaintiff could obtain 
from the defendant a list of its custom¬ 
ers and pursue them. 

When Apple settled its infringe¬ 
ment case with Franklin Computer, it 
allowed Franklin time to produce a 
noninfringing DOS and did not pursue 
prior purchasers of Franklin’s computer 
(see “Memories are Made of This,” 


Legal Brief, Max Stul Oppenheimer, 
June 1984, p. 34). However, in the 
pending case of Franklin Computer v. 
Language Arts (in which Franklin is 
suing the producer of a portion of the 
noninfringing DOS it used to settle the 
Apple suit), Franklin demanded a recall 
of ROMs from dealers. The issue did 
not have to be decided, however, be¬ 
cause Language Arts (which contends 
that the allegedly infringing code is 
trivial) rewrote the code and voluntar¬ 
ily substituted ROMs. 



Never enter time 
and date again. 

dClock 11 $69.95 Slotless Clock-Calendar 

You’ll get right to work without the bother of entering time and date. 
dClock II does it for you automatically when you turn on your personal 
computer. dClock II does not take up a valuable expansion slot. It 
plugs into the back of your floppy disk drive, and can be installed 
in less than 5 minutes. 

You’ll get all this with dClock II: 

Ease of installation. Comes with floppy disk with 
installation software, easy-to-use installation manual. 
Compatibility with most all personal computers. 
• Replaceable battery with 3 year lifetime. 

30-day money back guarantee, 1-year free 
repair/replacement warranty. 

To Order (214) 788-5198 

Or mail this coupon to Microsync, 15018 
Beltway Drive, Dallas, Texas 75244: 



Actual Size ' 


MICKV: 


1 


Yes, please send my dClock II. I’ve enclosed $69.95 plus $2 for 
shipping and handling. Checks or credit cards. No cash please. 


Name. 


Street 


Apt. 

City 

State 

Zip 


Telephone No._ 


. Computer. 


Charge to my □ Visa □ MC □ American Express 

Card No-Exp. Date- 

Signature_ 


™Microsync and dClock II are trademarks of Microsync Incorporated. 
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140 mb ESDI SpeedStor 
Subsystems for PC-ATs 




100% Compatibility with... 

■ Novell Advanced Netware 286 

■ Xenix System V 

■ All versions of DOS 

■ 286 and 386 CPUs 


$ 1,995 

Internal 

(Sug. Retail: $4,495) 


Maximum Thruput 23 msec, rotary voice coil, ESDI Interface, 10 Mbit data rate. 

Lowest Cost per MB High density ESDI drives achieve twice the storage of ST412 
products. 

Ready to Install Includes ESDI and floppy controllers, custom BIOS,, all cables 
and installation guide. 

Immediate Delivery Units in stock. Shipment within 24 hours of receipt of order. 


STORAGE 

DIMENSIONS 


VAR Pricing. Corporate Accounts Welcome. 


The Experts in High Capacity PC Storage 


(408)395-2688 

981 University Ave. 
Los Gatos, CA 95030 
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In todays Information 
age, sharing data 
between your mainframe and PC 
is an essential link, innovative Data 
^pr Technology’s 1/2-inch, 9-track tape 

subsystems feature the new “LEO” intelligent 
tape controller for the IBM-PC/XT/AT and 
IgP^ compatibles including the new 386 PC’s. These allow 
HpP^ users to write and read 7 or 9 track, industry standard tapes 
^ in densities of 200/556/800/1600/6250 bpi with either ASCII or 
EBCDIC codes compatible with most mini’s and mainframes. IDT 
offers a complete DOS software package of user friendly window 
software utilities with help screens that will enable you to move your 
mainframe data to your PC. Included are: file transfer utilities for both 
IBM labeled or unlabeled tapes, format and dump utilities, 
and a comprehensive backup/restore utility. IDT also has software 
support for XENIX and PICK operating systems. 

IDT manufactures magnetic _ - 

tape drives and controllers P" 8R 

offering a single vendor f||ij||j| 

solution for your data 
interchange requirements. 

For more information, 

contact us today. . ^ 


5340 Eastgate Mall • San Diego, CA 92121 
(619) 587-0555 • TWX: (910) 335-1610 
Regional Offices: 

Eastern: (609) 596-4538 
Western: (714) 968-8082 

DOS/XENIX/PICK/IBM are registered trademarks of Microsoft/PICK/IBM respectively. 


INNOVATIVE 

DATA 

TECHNOLOGY 


icro-to-Mainframe 

T"^. CONNECTIONS . 
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EXPERT CONSULTANT 


Although the practicalities and 
public relations aspects of pursuing 
end users make the prospect seem 
remote, the Copyright Act does author¬ 
ize, without limitation, the impounding 
and destruction of infringing copies. 
Users could be at higher risk if they 
have signed contracts containing an 
indemnification clause, common in 
some industries, giving the vendor the 
right, if threatened with an infringe¬ 
ment suit, to repossess the allegedly 
infringing article. Those users face a 
dual threat: in an effort to settle with 
the plaintiff, a nervous defendant might 
exercise his contractual right to recall; 
or, a successful plaintiff might ask the 
court to order the defendant to exer¬ 
cise that contractual right. The reasons 
a user is unlikely to be pursued are 
the cost and adverse publicity; if the 
plaintiff can shift these burdens to the 
defendant, they are less of a barrier. 

Although cases so far have in¬ 
volved the commercial sale of a pro¬ 
gram, copyright infringement does not 
turn on sale. Modifying a program for 
internal use could, in the proper cir¬ 
cumstances, constitute infringement. 

This is of concern to software publish¬ 
ers because most license agreements 
attempt to restrict the right to modify. 

The right to do so by shrink-wrap 
license is highly questionable in light 
of the recent federal district court deci¬ 
sion in Vault v. Quaid (in which PC 
Tech Journal submitted an amicus 
curiae brief) invalidating Vault’s shrink- 
wrapped license agreement. Software 
publishers may attempt to use copy¬ 
right theories to accomplish the same 
result. The copyright statute allows a 
computer program to be adapted “as 
an essential step in the utilization of 
the computer program with a ma¬ 
chine,” but it is unclear how far that 
interpretation can be taken. 

Will the Lotus cases finally resolve 
the copyright infringement issue? No, 
they will only add the voice of one 
more federal district court (or, if an 
appeal follows, one more federal cir¬ 
cuit court). The Lotus cases could 
begin a process in which the country 
divides, case by case, circuit by circuit, 
into areas where the rights of software 
authors vary dramatically. Only the 
Supreme Court (which declined to re¬ 
view the Whelan decision) or federal 
legislation can resolve the issue. limimmiM 


Max Stul Oppenheimer, PC, is a partner in 
the law firm of Venable, Baetjer, & Howard 
with offices in Maryland, Virginia, and the 
District of Columbia. 
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USERS CAN ADD NEW FUNCTIONS 
TO LOTUS, WORDSTAR AND dBASE 


Move into 

THE WEINER SHELL 

GET ROOM TO CROW 

• Add your own functions to LOTUS, WORDSTAR, dBASE & 
most other programs on the market. 

• Custom-design memory-resident windows, menus, screens & 
utilities. 

• Run Shell programs without leaving your application. 

• Execute Shell programs automatically, at timed intervals, or 
with user-defined hot keys. 

• '50K memory required. Supports up to 8M bytes of Lotus- 
Intel memory. 

• $199 (includes limited no-royalty agreement). 

THE FIRST MEMORY-RESIDENT 
PROGRAMMING LANGUAGE 



guy pMcnu 

micRopROducts 

P.O. Box 4104/Silver Spring, MD 20904 (301) 384-6868 



For information interchange, backup and archival storage, 
IBEX offers a 9-track, IBM format-compatible Vfe" magnetic 
tape subsystem for the IBM PC, featuring: 

■ IBM format 1600/3200 and 800 cpi. 

■ Software for PC-DOS, MS-DOS. 

■ Also for DEC, VAX, VME, 

S-100, RS-232, IEEE 488. 

IBEX COMPUTER CORR 

20741 Manila St. 

Write, phone or TWX for information. Chatsworth, CA 91311 

(818) 709-8100 
TWX: 910-493-2071 


9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC /XT/AT AND... 
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DATA ENTRY NETWORK 



Featuring • Standard RS-232 Serial Asynchronous ASCII Communications 

• 48 Character LCD Display (2 Lines of 24 Each) 

• 24 Key Membrane Keyboard with embossed graphics 

• Ten key numeric array plus 8 programmable function keys 

• Optional RS-422 multidrop protocol mode 

• Keyboard selectable SET-UP features-baud rates, parity, etc. 

• Size (5.625"W x 6.9"D x 1.75"H), Weight 1.25 lbs. 

• 5 x 7 Dot Matrix font with underline cursor 

• Displays 96 Character ASCII Set (upper and lower case) 

• Optional Bar Code Wand (shown) 

C04]PUTffPiVi5£,,Nc 

302 N. Winchester • Olathe. KS 66062 • (913)829-0600 • TELEX 705337 



MULTI-TASKING SYSTEM 

(version 2.0) 

for the IBM® PC, PC/XT and PC/AT 


■ No royalties 

■ IBM PC DOS® support 

■ C language support 

■ Preemptive scheduler 

■ Time slicing available 

■ Intertask message passing 


■ Dynamic operations: 

- task create/delete 

- task priorities 

- memory allocation 

■ Event Manager 

■ Semaphore Manager 


AMX86™ operates on any 8086/88, 80186/88, 80286 system. 


Demo package $25 US 

Manual only $75 US 

AMX86 system $2195 US 


(shipping/handling extra) 

Also available for 8080, Z80, 68000 


KADAK Products Ltd. 


206-1847 W. Broadway 
Vancouver, B.C., Canada 


V6J1Y5 


Telephone: (604) 734-2796 
If Telex: 04-55670 
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PC « MAINFRAME 

VIA 9-TRACK TAPE 

For Information Interchange-Backup-Archival Storage 

IBM format compatible 9-track, Vt inch magnetic tape is the universally accepted 
media for mainframes and minicomputers. Catamount o*ffers Low Cost, Lightweight 
9-track Tape Subsystems for the IBM-PC/XT/AT computers which allow: 

• Reading tapes generated on mainframes and minicomputers. 

• Writing tapes to be read on mainframes and minis. 

• ASCII, EBCDIC and Binary tapes accommodated. 

• 800 bpi NRZI, 18W ta) bpi PE, and 6250 bpi GCR format systems available. 

• Storage capacities up to 270 MB on a single reel. 


Systems come complete with comprehensive DOS command syntax oriented 
software and an Installable Device Driver. For OEM applications, 
the tape controller is available separately. 




Need 9 track data exchange 

— and more room on your desk? 


IBM, PC, XT, and AT are trademarks of International Business Machines Corporation. 


RMS! M4 Data Inc. 

3815 North U.S.1, Bldg. 14 Cocoa, Florida 32926 
Tel: 305/639-6487 Fax: 305/639-9800 


Designed sleek, with a small 
footprint, and placed next to your 
IBM PC/XT/AT, M4 Data’s 9800 tape 
drive reads 9 track mainframe 
1/2 inch tapes. Though compact, 
only 9"W x 15"D, this turnkey 
system allows low cost, 
secure mainframe to 
PC data exchange 
with many standard 
features. 

Have your 
choice of menu-driven 
simplicity, perform 
ASCII/EBCDIC code 
conversion, and create 
tapes for mainframe 
use. M4’s package 
arrives complete with 
automatic self-loading, 9800 tape drive, a controller 
card, software, and cable. 

For literature, write or call 305/639-6487. 
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C an, Pascal 

for MS-DOS 

MetaWare Incorporated announces the first 
available C and Pascal compilers that generate 

protected-mode 80386 code 

for running on any 80386 machine that runs MS-DOS (e.g., the 
Compaq Deskpro 386 or the IBM Personal System/2 Model 80). 
The compilers are functionally identical to our well-respected 
8086/286 MS-DOS High C ™ and Professional Pascal ™ com¬ 
pilers, but now you can get them generating 80386 code. 

There’s no reason to wait! Industry leaders such as ANSA and 
Fox Software are already converting their 16-bit database products 
to 32-bit protected mode, getting increases in speed and function¬ 
ality. Don't wait years for Microsoft’s 386DOS — your competition 
will have a big jump on you! 

Expand your application to the large 32-bit address space and 
the full 32-bit registers of the 80386. Contact MetaWare for your 
80386 software solution today! 

(408) 429-6382, telex 493-0879. 
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INCORPORATED 

903 Pacific Avenue, Suite 201 • Santa Cruz, CA 95060-4429 
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DEC VT102/VT100/VT52 & Tektronix 
4105/4010/4014 Terminal Emulator 

Full colon emulation and the features you want: 


use 4096 x 3133 resolution 
zoom, pan, and window plots 
highest resolution printer dumps 
choose text and plot color 
transfer files with XMODEM 
and Kermit protocols 
large scroll back text buffer 
132 column VT100 capability 


20 User-definable keys 
capture plots and text on disk 
full or half duplex 
hot key to access DOS 
all VT100 keypad commands 
command line editing 
can create Lotus PIC files 
password security 


VTEK makes your PC better than a terminal 

$150 from Scientific Endeavors 


3 Publication Quality Graphics for 
^Scientific and Technical Applications 
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linear, log, & polar plots 
bar charts & Smith charts 
contour plots with labels 
3-D curves, 3-D surfaces 
with hidden line removal 
6 curve types, 8 markers 
14 fonts, font editor 


multiple levels of Subscripts 
4096 x 3120 resolution 
zoom, pan, window plots 
multiple plots on a page 
high resolution printer and 
plotter dumps in COLOR 
use splines and scattered data 


16 color plots on EGA, EVA, Sigma, TeleVideo & Tecmar boards 

Over 125 routines to call from your C program 
SOURCE INCLUDED. Licensed for personal use only 
For DeSmet, C-86, Aztec, Lattice, and Microsoft C compilers 

$350. Demo $8. 

Scientific Endeavors 

Route 4, Box 79; Kingston, TN 377S3 

[615] 376-4146 

Most PC equipment is supported 
An assembler is required. 
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NEED IT FAST? 
WANT TO KNOW MORE? 
DON’T HAVE TIME TO 
SHOP AROUND? 

INTRODUCING... 


f you’re like most system pro¬ 
fessionals you’re up-to-date 
about the products in the PC 
marketplace. You’re aware of 
brand and model differences, are 
informed about connectivity and 
compatibility problems, and you 
shop for competitive prices and 
fast service. 

You’re also probably among the 
many PC TECH JOURNAL readers 
who purchase by mail. That’s 
why we’re starting THE MART— 
PC TECH JOURNAL’S First Class 
Mail-Order Section. 

Starting this month, and every 
month hereafter, you’ll find the 
products you’re looking for 
advertised in THE MART—and 
you’ll benefit from the fast 
service and helpful support that 
identifies PC TECH JOURNAL 
advertisers. 

If you’re ready for First Class 
service, you’re ready for THE 
MART. 



THE 


FIRST CLASS MAIL ORDER SECTION! 


AST ADVANTAGE W/1 28K.$365 

VI DO 7 VEGA EGA .$425 

GENOA SPECTRUM.$295 

FORTE PJ.$875 

INTERNAL HARD DISKS FOR THE AT* 
SEAGATE USED BY IBM 

PRIAM 40 MB.$1195 

PRIAM 60 MB.$1395 

RODIME 20 MB.$595 

RODIME 32 MB.$695 

CORE 20 MB "F".$1195 

CORE 30 MB F".$1395 

CORE 40 MB.$1795 

CORE 56 MB.$2595 

CORE MR _ 

SEAG7 
SEAG/* 

SEAG/ 


]e reflects quantity purcho 

"HOT" HEUJPRDDUC 


UNIock ALBUM 

$49.95 


LASEF 
128 Ar 

luiryiu 

unde 

■Plot’s enha 

I tor softwar 
lompatibles 
BEC VT-100/VT-52, a Retrod 
10, a Tektronix 4010/4014 orl 

II Tektronix 4027. Over 12,09 
Ijrrently in use world-wide atfl 
■rations, educational facilities! 
lind independent consulting 1 

[lore information call toll free! 


• LOTUS 1-2-3™ (i.a, i.A-, 2.0) 

• dBASE III™ (1.0, 1.1, 1.2 & PLUS) 

• FRAMEWORK™ <i.o, i.i, n> 

• SYSTAT™ (i.3 & 2.0) 

• SPOTLIGHT™ (i.o & i.i) 

• GRAPHWRITER™ (4 3 & 4.3i) 

• REALIA COBOL™ ( i 2,2 0 ) 


kB^HT. 

B F. HT. 

BF.HT e (25 MS) I 


appeal iu a ma 


(25 MS) 


(25 MS) 


★ AMERICA’S 
LOWEST PRICES 
ARE EVEN LOWER NOW! 


IBM XT 256K/1 Dr./20 MB 2 

IBM XT 256K/1 Dr /30 MB 2 

IBM AT 5 * 2K/20 MB 3 

IBM AT 512K/30 MB 3 

Compaq Desk Pro-1 128K/1 Dr. 1 

Compaq Portable 256K/2 Dr 1 

AST 6 PAK w/384 K/Advantage 259 / 

MCI MSC W/384K 

Samsung/PGS Max 12 109 / 

Princeton HX 12/E 435 / 

Hercules Color Card/Monochrome graphic 150 / 
Hayes 1200B w/SW 
US Robotics Courier 2400 


SPECIALS 


——————— 1 ni ivih Harn i iiqi 

iPEB BI iNTKnniiriNf. 


uurmgh Perfo| 
Drive Subsyste | 

DRIVE PEI / 
j Configuration | Ste > 

Si G H PE R F O R M a! 

AT SPEEI 

■rhe industry's recognized leader in High Performance Sp€$j 
live performed extensive research and developed unmatc |i; 
1 field. Our products offer the COMPLETE solution. 

IXCELX " -Switch from five frequencies including the stanc ;|i 
|12HMz. Uses reliable frequency synthesis to allow compote || 
I with all IBM ATs including the TYPE 2 and Model 239 . 

I Mil-Spec Crystals-The famous Ariel cyrstals. Choose from & 
116-17-18-19-20-21-22-23-24 MHz. 

I FAST 80286-10-Micro-processor for 20-24 MHz speeds . 

I FAST RAM-For System Board 128K 120 & IOO NS. 


4CaST/2™ 


Complete 

Forecasting 

System 


For marketing, planning, financial 
and forecasting professionals: 

■ Easy to use menus with on-screen help 
facilities 

■ Most often used forecasting methods 

■ Popular spreadsheet interfaces 

■ Outstanding color graphics 

■ Fast RAM-based program 

■ Thoroughly tested and numerically 

accurate _ 

■ Exponential smooth 

■ Step-wise and robus 
capabilities 

I Macro language for 
applications 

■ Full documentation 


Only: $350 Demo E 
4CaST/2X: includes a f 
version of the Census’X 
Only: $595 Demo 0 
Both versions run on IB 


Dr./MTR 


360 / 

IB for AT 575/1 

ISA MC AMEX COD P0 


“Top Sellers Series” 
UNIock DISK “NO. 101” 


$14.95: 


LOTUS 1-2-3" 

(I.A, I.A*, 2.0) 


‘‘Top Seller Series” 
UNIocks individual 
best selling programs 
at a special low price! 
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NOVELL 

NETWORKING 

DESIGN & 
INSTALLATION 



"Serving the Nation's Capitol 
and the World" 

Software 


SUPERCALC 4 

$335 

SUPERPROJECT + 

$295 

WORDPERFECT 4.2 

$250 

DBASE 3 + 

$430 

FOXBASE + 

$335 

FRAMEWORK II 

$399 

RBASE 5000 

$320 

RBASE SYSTEM V 

$396 

CROSSTALK XVI 

$99 

REFLEX 

$96 

TURBO PASCAL 

$42 

TURBO PROLOG 

$60 

TURBO LIGHTNING 

$61 

NORTON UTILITIES 

$57 

MS WINDOWS 

$69 

MS QUICKBASIC 

$65 

MS C-COMPILER 

$298 

MS WORD 

$280 

WORDSTAR 2000 

$270 

MULTIMATE 


Easy Business 


Accounting Systems 

GENERAL LEDGER 

$395 

ACCOUNTS RECEIVABLI 

$395 

ACCOUNTS PAYABLE 

$395 

INV. CONTROL 

$395 

RETAIL INVOICING 

$395 

PAYROLL 

$458 

ORDER ENTRY 

$395 

TIME, BILLING &REC. 

$635 

Video Cards 


QUAD EGA + 

$379 

PARADISE AUTO 


SWITCH 

$419 

STB EGA 

$299 

TECHMAREGA 

$299 

VEGA DELUXE 

399 


Technical Support and Shipping and Receiving 
(703) 761-6177, 78 
ITS TEK-NET-BBS (703) 690-7462 

Open 7 days a week 
(703) 847-4740 (800) 642-2395 
Information and Technology Services, Inc. 


Drives 


20 MB SEAGATE 65MS 

$399 

30 MB SEAGATE RLL 

$499 

20 MB ST4026 AT 

$573 

30 MB ST4038 AT 

$651 

40 MB ST4051 AT 

$792 

80 MB ST4096 AT 

$1273 

40MB PRIAM XT 

$1395 

60MB PRIAM XT 

$1450 

40MB PRIAM AT 

$1175 

60MB PRIAM AT 

$1350 

BERNOULLI DUAL 10 

$1939 

BERNOULLI DUAL 20 

$2594 

20MB PLUS HARDCARD 

$695 

20MB MAYNARD HCARD 

$759 

ISI WORM 220MBINT. 

$3295 

TEAC 360K DRIVE 

$89 

60MB ARCHIVE TAPE 

$740 

60MB ARCH. EXT. TAPE 

$740 

60MB GENOA TAPE 

$935 

60MB SYSGEN 

$1089 

TOSHIBA 3.5 DRIVE 

$150 

TOSHIBA 10 MB DRIVE 

$899 

* TOSHIBA 5.25 EXT. 

$349 

Memory Boards 

JRAM2 

$129 

JRAM 3 ABOVEBOARD 

$179 

JRAMAT 

$179 

JRAM AT3 ABOVEBOARD $239 

J LASER MODULE 

$265 

JLASER + AVAIL. 

INTEL ABOVEBOARD 

$438 

AST RAMPAGE 512K 

$485 

ORCHID CRAMRAM 

$291 

ZUCKER BOARD 

$68 

AST 6 PAK + W/384 

$199 

QUADBOARD W/384 

$189 

Chips 



64K 150ns set of 9 
64K 120ns set of 9 
256K/150nssetof9 
256K/120ns set of 9 
64x4 

128K Piggyback 
8087-3 
8087-8 
80287 5MHz 
80287 6MHz 
80287 8MHz 


$8 

$9 

$23 

$25 

$4 

$5 

$119 

$169 

$239 

$245 

$318 


1 Prices subject to change 
12/18/86 

* 10% re-stock fee 
on all items 


• Software non-returnable 
if opened 

• No surcharge on VISA, MC, 
CHOICE.. .AE, 3% 




:ems Specialists 
l., Vienna, VA 22180 

Printers 

NEC P-6 

$480 

NEC P-7 

$685 

NEC P-5 

$1122 

NEC P-5XL 

$1245 

PANASONIC 1080 I 

$235 

PANASONIC 1091 I 

$299 

PANASONIC 1092 

$360 

PANASONIC 1592 

$480 

STAR LV1210 

$189 

STAR NX-15 

$383 

STAR ND-15 

$445 

STAR NR-15 

$537 

STAR NB 24-15 

$699 

STAR SD-10 

$355 

STAR NX-10 

$255 

BROTHER 1509 

$440 

CITIZEN MSP-10 

$320 

CITIZEN MSP-15 

$435 

CITIZEN PREMIER 35 

$485 

TOSHIBA P341 

$835 

TOSHIBA P351 

$1227 

FUJITSU DLP24 

$1239 

FUJITSU DM9I 

$413 

OKIDATA M182 

$253 

OKIDATA M192 + 

$412 

OKIDATA M193 + 

$613 

OKIDATA M84 

$713 

OKIDATA 2410 

$1976 

EPSON FX-286 

$624 

EPSON LX-80 

$285 

EPSON FX-85 

$434 

EPSON LCF800 

$631 

Laser Printers 


CANON A1 

$2095 

CANAON A2 

$3085 

HP LASERJET 

$2295 

QMS KISS 

$1995 

XEROX 4045 

$CALL 

Specials 


Color RGB Mon. 

$305 

Amdek310A 

$150 

TEAC 360 Drive 

$89 

Samsung Monitor 

$89 

Amdek 722 

$549 

NEC Multi-Sync 

$631 

* *Other Systems 

Sharp PC 7000 

$1095 

IBM XT 

$1798 

IBM AT 

$2789 

BIOS AT 8MHZ 

$1769 



Visa, MC, CHOICE, AE 
Leasing, Renting & 
Financing available 


‘Editor’s Choice” 

ITS Turbo XT 

1 year warranty 
30 day 
money back 
guarantee 

The $895 ITS 
Turbo XT from 
Information and 
Technology Services 
is our “best buy” 
recommendation 
with 20MB $1224.00 


PC MAGAZINE 
OCT. 14, 1986 
IBM® PC Compatible 


*895 


OO 

complete 



i 

2,895 


4 s SPERRY 
PC/IT 

Superior to the IBM AT 
Rated 8.8 by InfoWorld 

44MB, 28ms Access Hard Drive 
Speed Processor 
Free 8MHz Math Coprocessor 
1.2MB Floppy , 640K Ram 
2 Serial/1 Parallel Ports 
Clock/Calendar, AT Keyboard 
DOS 3.1, Basic, System Guide 
oo 1 year warranty 





Available now 


*4495 


oo 


ITS 

SYSTEM 386 
BLACKHAWK 


Features: 

• INTEL 80386 CPU and support circuits 

• INTEL designed motherboard 

• Phoenix BIOS 

• 18 Mhz clock speed 

• PC/AT compatible 8 Mhz switchable 
from keyboard 

• 512K RAM standard up to 14 megabytes 
•Parallel/Serial/Clock 

• 8 Slot Expansion bus interface 

2- PC Compatible 8 bit bus connectors 
2-32 bit bus connectors 

• Hard disk/Floppy disk controller 

• 1.2 megabyte floppy 


± 7.1 1 i 


TOSHIBA 

T-1100 Plus 

(DUAL FLOPPY) § j 

$1995 


Lap-Top 

10 MB Disk 
Drive Now Avail. 

OO 


with 

640K 


• 256K Ram Memory 

• CMOS 80C86 Run¬ 
ning at 7.1 MHz • Two 
720K 3.5" Floppy Drives 

• One Expansion Slot • 

TOSHIBA Keyboard • LCD Display 

• Color Graphics/Monochrome Composite 
Card • One Parallel and Serial Port • Clock Calendar 

• External Floppy Drives Optional • DOS 2.1 



1800 + 

80286 CPU 


• IBM AT Compatible 

• 512K of RAM 
expandable to 1MB 

• 1.2MB Floppy 

• AT Keyboard 

• Documentation and 
Diagnostics 

• Made in the USA 



1195 


OO 
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computer sales 


PROFESSIONAL DESKTOP 
PUBLISHING SYSTEM: 


includes: 

AST Premium 286 Model 170 
Amdek 1280 White Monochrome Monitor 
Microsoft Mouse 

Texas Instruments Omnilaser 2108 ^ 

Xerox Ventura Publisher 


Suggested list $12,115 

Now Only 


AST Premium/286-Model 170 comes complete with 1 Megabyte of memory and a large 70 
megabyte hard disk for the heaviest storage needs. Other features include 10 Mghz 
operation, true zero wait state, serial and parallel printer ports. 

Amdek 1280-White monochrome monitor specifically designed to support desktop 
publishing applications. Features include 1280 x 800 resolution, white phosphor for 
realistic page viewing and complete IBM compatibility for more software freedom. 

Texas Instruments-Omnilaser 2108 featuring PostScript for great graphics, other features in¬ 
clude 8 pages per minute, high durability and direct connection to PC. 

Zerox-Ventura Publisher is the premiere desktop publishing package on the market today. 
Unique features include, predesigned layouts, built-in text editing, single or double sided 
printing, true eading and kerning, accepts graphics generated by 1-2-3, Symphony, 
AutoCAD and more. 

* includes shipping and unlimited use of our technical support hotline!!! 


Amdek 

Amdek 31 OA-Amber $ 149 

Amdek 41 OA-Amber $ 169 

Amdek 41 OW-White $ 169 

Amdek 41 OG-Green $ 162 


Amdek 600S 13” RGB $ 369 
Amdek 722 RGB/EGA $ 489 
Amdek 1280 Crystal 
White (1280x800) $ 799 

AST Research 

Premium 286 Model 80 $1595 

Premium 286 Model 90 $1995 

Premium 286 Model 120 $2495 
Premium 286 Model 140 $2795 
Premium 286 Model 170 $3195 
Sixpak Premium 256K $ 209 

Advantage Premium 512K $ 449 


Fourport $ 339 

TurboScan $1898 

5251/11 $ 579 

5251/11 Plus $649 

5251/12 $ 519 

3270 Coax $ 649 

3780 $ 599 

Epson 

FX-86E $ 369 

FX-286E $ 519 

LQ-800 $ 519 

LQ-1000 $ 729 

LQ-2500 $ 999 

Hayes 

1200 B with software $ 359 

1200 B w/o software $ 339 

Smartmodem 1200 $ 399 

2400 B with software $ 509 


2400 B w/o software 

$ 489 

Smartmodem 2400 

$ 589 

Hercules 



Color Crad 

$ 

149 

Graphic Card 

$ 

189 

Intel 



Inboard 386 

$1495 

Above Board PS/AT 128K$ 

449 

Above Board AT 128K 

$ 

219 

Above Board 286 512K 

$ 

479 

Above Board PS/286 512K$ 

449 

8087(8 Mhz) 

$ 

189 

80287(8 Mhz) 

$ 

299 

Kensington 



Master Piece 

$ 

109 

Master Piece Plus 

$ 

139 

Maynard 



Internal 60 Meg Tape 



Backup 

$ 

799 

External 60 Meg Tape 



Backup 

$ 

949 

Microsoft 



Microsoft Mouse 

$ 

129 

Nec 



Nec Multisync 

$ 

569 


Texas Instruments 

Omnilaser 2108 8pg/1 Min $4595 
Omnilaser 211515pg/1 Min $5995 

Torington 

Manager Mouse $ 99 

Video 7 

Vega $ 299 

Vega Plus $ 369 


ORDER TOLL FREE — 800-526-5313 


NO-RISK 30-DAY SATISFACTION GUARANTEE If you’re not 100% 
satisfied with any Hardware or Accessories purchased from CDA Computer 
Sales, we will refund your purchase price 100% no questions asked! 
free technical support hotline We support our customers with 
knowledgable technicians on all products we sell. A Technical Support Hotline is 
provided for all our customers. 

order via mail - Write: CDA Computer Sales, 31 Marshall Hill Road, 
West Milford, New Jersey 07480. Please include full name, address, and phone 
number. 

ORDER VIA TELEPHONE - 1-800-526-5313 

ORDER VIA COMPUSERVE'S ELECTRONIC MALL - 24 hours a day! 
GO WOC 

freight - UPS GROUND SHIPPING - Add 2% ($3.50 minimum). UPS BLUE 
LABEL SHIPPING - Add 5% (two-day delivery. $5.50 minimum). APO/FPO SHIP¬ 
PING - Add 4% ($4.50 minimum). ALASKA, HAWAII, PUERTO RICO - Add 6% 
($6.50 minimum). FOREIGN ORDERS - Please call. 

major credit cards accepted - No additional charge! Cashiers 
Checks, Money Orders, Personal and Company checks accepted. NO COD’s 
please! 

In N.J. 201-728-8080 — Inquiries & Customer Service 
201-728-8082 Mon.-Fri. 8-8 EST Set. 10-4 EST 


■ 


TOLL FREE 
ORDER LINE 

800-258-0028 

FOR INFORMATION CALL 

616 - 452-3457 




M Diskettes 


m' 

/ _ ^ 



5V4” diskettes 

r SSDDRH $ .76 Each 

DSDDRH. 85 Each 

DSHD 96TPI $ 1.76 Each 

3V2” DISKETTES 

SS MICRO. $1.15 Each 

DS MICRO 1.66 Each 

PS HD (2.0 MB). $5.25 Each 

PRINTER RIBBONS 

Quality replacements for most popular printers 

Min./6. 

I Applelmagewriter .$3.95 ea. 

Apple Scribe .$3.95 ea. 

Epson LX 80/90.$2.95 ea. 

| Okidata 80/82/83 .$1.49 ea. 

Min. Order $25.00. Add 10% for less than 50 disks. S&H: Continental USA 
$4.00/100 or fewer disks. $2.00 per dozen ribbons. Reduced shipping charge on 
largerquantities. Foreign orders, APO/FPO, please call. Ml residents add 4% tax. 
Prices subject to change without notice. Hours: 8:30 AM - 7:00 PM ET. 


AMARAY UNIVERSAL 
PRINTER STAND+ 


Adaptable for standard or wide 
- carriage printers. 

Handles over 500 sheets of con¬ 
tinuous form paper. 

All components interlock easily 
into a rigid, structurally sound 
assembly. 

Foam pads absorb vibrations 
and noise. 

$11.95 EACH 

Plus $2.00 S&H 


Precision Data Products™ 

P O Box 8367, Grand Rapids. Ml 49518 
I Customer Service & Information: (616) 452-1457 
Toll Free Order l ines: Ml 1-800-612-2468 

Outside Ml 1-800-258-0028 
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CANADA'S SOURCE 
F0RC 


Compilers • Utilities & Aids • Editors 
Interpreters • De-Bugging Tools 
File Access Systems • Graphics 


GREENLEAF 

SOFTWARE© 


Lattice 



Complete Line of Programming Development Tools 
Full Service and Support - Fast Delivery 

CORPORATE DISCOUNTS 


( 416 ) 449 - 9252/5 

SCANTEL SYSTEMS LTD. 

801 YORK MILLS RD., 201, DON MILLS, ONT M3B 1X7 
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ST ACCEPTS YOUR CHOICE OF 
SSOIS FOR COMPLETE UPCRAI 

, THE CM ST/286-10 01 ST/286-12 


' Stop buying technology that becomes obsolete tomor¬ 

row!.. .CCI finally gives you the power of expandability 
...The CCI ST/28610MHz or CCI ST/28612MHz ‘AT’. 
Includes: • Clock-calendar with battery bac 

"^^sre^d^dcxxi^ntet'OTi 

?01teyenhanLdkSbS y 

192 Watt power supply 80386 Upgrade From $80 1 


When the going gets tough, call in the speed and power 

of the CCI 80386 This Powerhouse Includes: 

Intel 32 bit 80386, at 14.2 MHz *3 eight-bit, 3 sixteen-bit and 

► 640K RAM and 1.2 Meg floppy 1 thirty-two bit expansion slot 

• Full 101 key enhanced keyboard miiu 
•Serial and parallel ports IINE_f ■ 

•Optional high-speed 80287 WI ™ B 

9 ^•Norton Rating avg. 18.4 


Software Link’s PC—MOS 386 offers the speed and power of a 
$100,000 minicomputer in a desktop PC. It allows multi-tasking, 

^ accommodates up to 25 users, and gives them access to up to 
four gigabytes of memory.. Includes: 

MHk*TheCCI ST/386 •Monographics adapter 

, ># .^^*2.6MB of RAM,1.2 Meg floppy •Monochrome Monitor 

* 101 key. enhanced keyboard • A high speed 44MB drive 


Serial and parallel port 
PC-MOS 386 


UUI Computer Classifieds, Inc. 

17830 State Road 9, Miami, Florida 33162 
(305) 651-5853 Telex 510-600-7725 

Call Today (800) 331-5150 
In FL Call (305) 651-5853 
Support Line (305) 651-0073 

No charge for UPS ground shipping. No surcharge for MasterCard or Visa. Florida 
residents add 5 percent sales tax. *30-Day Guarantee-Call or write for details. 

All Trademarks Acknowledged. 
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CCNNECTICN INC. 

DCTTOM LINE 
PRICE CUSTERS! 

★ ★ ★ PERSONAL COMPUTERS ★ ★ ★ 


IBM Personal System/2 Model 30002, .... $1449 

IBM Personal System/2 Model 60041.$4395 

IBM AT #339, 1.2 Floppy, IBM 30 MB, K.B .$3675 

COMPAQ DESK PRO 286, (12 MH) .$2250 

COMPAQ DESK PRO 386, w/1.2 FI , 40 MB. .. $4925 
COMPAQ PORTABLE III Model 20.$4499 


SPERRY IT, W/640K, 1.2 FI., 44 MB, K.B., 80287 .$2995 

AST 286, W/512K, 1.2 Floppy, Keyboard .$1649 


★ ★ ★ PLOTTERS ★ ★ ★ 

CALCOMP 1043 (A • E).$7095 

CALCOMP 1044 (A-E, Roll).$10997 

HI DMP 56A (A - E).$4549 

HI DMP 51/52 (C- D).$3575 

HI DMP 41/42 (C- D).$2549 

HP Color Pro 7440 (A, 8).$ 995 

HP 7475 (A - B, 6 Pen) .$1495 

HP Draft Pro 7570 (C - D, 8 Pen).$4495 

HP 7580B (A ■ D, 8 Pen).$8395 

10 LINE LP3700 (A - E).$3149 

10 LINE LP4000 (A-E).$41 95 

ROLAND DXY - 990 (A - B, 8 Pen).$1599 


★ ★ ★ DIGITIZERS ★ ★ ★ 

CALCOMP 12 x 12 .$ 709 

CALCOMP 44x60 .$5099 

GTCO 12x12.$ 525 

GTCO 24x36 .$2450 

HITACHI 15x15 .$1395 

KURTA 12 x 12.$ 580 

KURTA 12 x 17.$ 675 

SUMMAGRAPHICS 12x12 .$ 435 

SUMMAGRAPHICS 12 x 17.$ 735 


★ ★ GRAPHIC CONTROLLERS & MONITORS ★ ★ 

NEC JC-1401 & VEGA DELUXE.$ 920 

MITSUBISHI 6922PLPK & ARTIST 1, 

(1024 x 7681) .$3195 

HITACHI CM - 2073B & ARTIST 10/16.$4349 

Samsung EGA, Monitor & EGA Card.$ 649 

BNW 1 51 (1024 x 10241) .$1245 

VMI 8825 (1024 x 800N) .$2245 

ARTIST 10 (1024 x 768N) .$2275 

PHOTON (1024 x 51 2N) 800-.$ 975 


SPECIAL OF THE MONTH 
CAD SYSTEM, AST 1 Meg, 44 MB, 
80287, Ega, NEC 1401, Autocad, Summa- 
graphics 1 201, HI DMP40.$7395 


★ ★ ★ SOFTWARE# ★ ★ 

AUTOCAD 2.6.$2299 

Other CAD Software....CALL 

Computer Associate, A/R, A/P, G/LI/G. .. Each $ 429 

VENTURA Desktop Publishing S/W.$ 625 

Lotus.$349 Wordstar R4.$285 

CYMA Med., Dent., Ortho, Chiro. (Comp. Pkg.) .$1625 


★ ★ ★ PRINTERS ★ ★ ★ 

HEWLETT-PACKARD SERIES II .$1875 

OKIDATA LASER PRINTER.$1595 

NCR LASER PRINTER .$1845 


BROTHER HR 40, with Sheet Feeder .$ 675 

FUJITSU 2200 .$ 479 

NEC P6.$ 490 

OKIDATA 193-.$ 550 

TOSHIBA P341 e.$ 725 


★ ★ HARD DRIVES & BACK UP SYSTEMS ★ ★ 

PRIME VI 50, 44 MB.$ 695 

HARD CARD Plus, 20 MB.$ 675 

SEAGATE 4096, 96 MB.$1195 

ARCHIVE 60MB TAPE B/U.$ 695 


CALL FOR WHAT IS NOT LISTED, 

WE GUARANTEE THAT YOUR CALL WILL NOT BE 
A WASTE. LEASING AVAILABLE. 

No charges for testing and configuring equipment. 
Prices and availability subject to change 
without notice. 

( 714 ) 778-6496 

Telex: 5101011636 
167 West Cerritos Ave. 
Anaheim, CA 92805 
Open 8 - 5 PST 
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Unlock " Products Remove Copy Protection 

RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNlock “copying” disk allows you to make 
“unprotected” DOS copies of popular original 
program disks. Unprotected backup copies 
perform perfectly, as do copies of these copies. 
UNlock copies run on any hard disk, including 
Bernouli Boxes. No original required in drive 
“A”. Run on a RAM disk simply and conven¬ 


iently. Also, copy DOS 5V4' programs to 3 Vi" 
diskettes. For IBM® PC, XT, AT, compatibles, 
256K or more, DOS 2.1 or higher. Back-ups 
don’t require tedious un-installs, and reorgan¬ 
izing your hard disk doesn’t result in your 
software calling you a thief! Back-ups are as 
easy as the “COPY” command in DOS. 


UNLOCK “ ALBUM "D” PLUS 

• dBASE III &. dBASE III PLUS™ (1.0) 

• FRAMEWORK I & II™ (1.0) 

• CLIPPER™ (THRU WINTER *85) 

• FASTBACK™ (5.3) 

• CHARTMASTER™ (6.1, 6.2) 

• SIGNMASTER™ (5.1) 

• DOLLARS & SENSE™ (2.0) 

• LOTUS 1-2-3™ (l.A, l.A*, 2.0, 2.01) 


$74.95 

(Plus $4 ship/handling. 
Foreign orders $10) 

• SYMPHONY™ (1.1, 1.2) 

• LOTUS 1-2-3 REPORT WRITER™ (1.0) 

• DOUBLEDOS™ (ALL) 

• HARVARD TOTAL PROJECT MGR.™ (1.10) 

• MANAGING YOUR MONEY™ (ALL) 

• THINKTANK™ (2.0, 2.1) 

• MICROSOFT WORD™ (1.15, 2.0, 2.01) 


UNLOCK " MasterKey™ Introductory Price $159.95 

Now, the most comprehensive copy protection removal program ever created. (Plus $5 ship/handling) 
Breaks over eighty programs including Lotus 1-2-3™, Symphony™, PCFOCUS™, AUTOCAD™, 
REDBOARD™, CAP™, Clipper™, and smARTWORK™ to name just a few. In addition, generic copy 
busters for ProLok™ and Super Lock™ have been included. With MasterKey, you can break many more 
programs than before. MasterKey, from TranSec Systems, gives you UNlock’s solid performance ana more. 




COMPUTING 


CHOICE OF THE CRITICS! 

“UNlock has two particularly en¬ 
dearing characteristics: it works, 
and works simply. I was able to quickly produce un¬ 
protected copies of Lotus 1-2-3 release 2, Symphony 
1.1, Microsoft Word 2.0, dBase III 1.1, and Frame¬ 
work II. These copies performed flawlessly, as did 


copies of these copies.” 


Christopher O’Malley 


PERSONAL COMPUTING, April ’86 

“Because copy protection can interfere with the 
ability to back up a hard disk, business-oriented 


users may prefer programs like TranSec’s UNlock 
series.” 

Winn L. Rosch, PC MAGAZINE, MAY 27, 1986 


7MIIKEC 

LfNLOCK 


PRODUCTS 


ORDER TODAY TOLL FREE: 


1 - 800 - 423-0772 

IN FLORIDA: 1-305-276-1500 



TranSec Systems, Inc., 220 Congress Park Drive, Delray Beach, FL 33445 

Trademarks are the sole property of their respective owners. UNlock is for use only to improve the usability of legally 
acquired and operated software. 


Panasonic. 

©TeleVideo' 

^== cordcitci 



WYSE 286 


DIGITIZERS 

Kurta 12x12 . 

$ 454 

Hitachi . 

CALL 

Houston Instruments. 

CALL 

Cal Comp. 

CALL 

Summagraphics 12x12 . . . . 

. . 409 

ELECTRONIC DIGITIZING 

CAMERA & SOFTWARE 

PLOTTERS 

DMP-29 . 

$ 1699 

DM P-41/42 . 

. 2360 

DM P-51/52 . 

. 3410 

DMP-51/52 MP . 

. 3845 

DM P-40 . 

. . 868 

DMP-56A . 

. 4375 

Roland DXY-880 . 

979 

Roland DXY-980 . 

1279 

Calcomp 

1041 GT . 

. 5729 

1041 GTO W/Plot Mgr . . . . 

. 6169 

1042 GT W/Plot Mgr . 

. 8729 

1043 GTW/Plot Mgr . 

. 7849 

1044 GT W/Plot Mgr . 

12249 

loline . 

CALL 

Plotter Software . 

CALL 


MULTI USER SY STEMS 

[aluoM 

UNISYS 


MONITORS 

TERMINALS 


LASER PRINTERS 
OPTICAL SCANNER 
CAD A DESKTOP 
PUBLISHING 



PRINTERS 


120-D . . 

.120 CPS . 

. . S164 

MSP-10 . 

.160 CPS . 

. . 255 

MSP-15 

.160 CPS . 

. . 318 

MSP-20 

. 200 CPS 

. . 290 

MSP-25 

. 200 CPS 

. . 382 

Premier 

. 35 CPS 

. . 450 


PANASONIC 


KXP 1080 

1 ... 120 CPS . 

. . $169 

KXP 1091 

I ... 160 CPS . 

. . 187 

KXP 1092 

I ... 240 CPS 

. . 309 

KXP 1592 

_180 CPS . 

. . 392 

KXP 1595 

.... 240 CPS 

. . 425 

KXP 3131 

.... 17 CPS . 

. . 250 

KXP 3151 

_ 22 CPS . 

. . 382 

All NEC Printers . 

. CALL 

All Okidata . 

. CALL 

Fujitsu 


. CALL 




Canon 


. CALL 

Alps . . . 


. CALL 

Seikosha 


. CALL 

C Itoh 


. CALL 

Star . . . 


. CALL 


Scottsdale Systems 

617 N. Scottsdale M.. Scottsdale. AZ 85257 

602-941 -5856 1 - 800 - 367-2369 

For Inquiries _ Since 1980 For Orders 
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Programmer's Paradise Gives You Superb Selection, 
Personal Service and Unbeatable Prices! 


Welcome to Paradise. The MS/PC-DOS and XENIX software source that caters to your programming needs. 

Discover the Many Advantages of Paradise... 

Lowest price guaranteed • Huge inventory, immediate shipment • Special orders 

Latest versions • Knowledgeable sales staff • 30-day money-back guarantee 

Over 500 brand-name products in stock—if you don’t see it, call! 


Well Match Any Nationally Advertised Price. 



LIST 

OURS 

TOOLS FOR TURBO PASCAL 

ALICE 

95 

69 

FLASH-UP WINDOWS 

90 

79 

SCREENPLAY 

100 

89 

SCREEN SCULPTOR 

125 

95 

T-DEBUG PLUS 

60 

49 

TURBO ASM 

100 

85 

TURBO ASYNCH PLUS 

100 

79 

TURBO EXTENDER 

85 

65 

TURBO HALO 

129 

99 

TURBO MAGIC 

99 

CALL 

TURBO NUMERICAL METHODS 

100 

65 

TURBO PROFESSIONAL 

70 

49 

TURBO POWER TOOLS PLUS 

100 

79 

TURBO WINDOWS 

80 

65 

OTHER TURBO TOOLS 

CALL 

CALL 


NEW PRODUCTS 

ADVANTAGE Graphics — Lightning-fast high-per¬ 
formance C language graphics toolkit. Supports over 
30 graphics adaptors. Over 200 functions, including 
an extensive set for building multi-window applica¬ 
tions. Object-oriented concepts provide workstation¬ 
like capabilities on your PC/XT/AT—yet no 
royalties! 

List $250 Ours $225 

WATFOR-77 V. 2.0 —FORTRAN compiler, highly 
regarded for its superior debugging environment. 
Follows the load and go approach of one-step com¬ 
pile and execution. Includes editor, linker, runtime 
debugger and a Graphics Kernal System. Latest ver¬ 
sion supports Hercules graphics card. 

List $375 Ours $335 

PC-MOS/386—New operating system designed to 
fully exploit 80386-based hardware capabilities. PC- 
MOS/386 is a multi-user, multi-tasking operating 
system, but is still fully compatible with virtually all 
DOS-compatible programs. 



List 

Ours 

1 User 

$195 

$179 

5 Users 

595 

549 

25 Users 

995 

925 


TURBO MAGIC — A code generator for Turbo Pas¬ 
cal. Input forms and help windows up to 66 lines 
long. Scrolling within framed windows. Pop-up 
menus, pull-down menu systems, and much more! 
List $99 Ours CALL 


BASIC 



LIST 

OURS 

C+ + 

ADVANTAGE C+ + 

$ 495 

479 

PFORCE+ + 

395 

225 

C COMPILERS 

C86 PLUS 

497 

379 

C86 PLUS W/ROMPAC 

747 

549 

DATALIGHT C DEVELOPER’S KIT 

99 

79 

DATALIGHT OPTIMUM C 

139 

105 

LATTICE C 

500 

265 

W/SOURCE 

900 

495 

LET’S C 

75 

59 

W/CSD DEBUGGER 

150 

99 

MICROSOFT C 

450 

269 

TURBO C 

100 

65 

C INTERPRETERS 

C-TERP 

300 

229 

INSTANT C 

500 

379 

RUN/C 

120 

79 

RUN/C PROFESSIONAL 

250 

155 

ASSEMBLERS, LINKERS 

ADVANTAGE DISASSEMBLER 

295 

265 

ADVANTAGE LINK 

395 

359 

ASMLIB 

149 

129 

MACRO ASSEMBLER 

150 

93 

PASM-86 

195 

109 

PLINK 86 PLUS 

495 

299 

UNIWARE 68000 X-ASM 

395 

CALL 


FREE SCIENTIFIC 
& ENGINEERING 
SOLUTIONS CATALOG 

Describes 100 of the best software packages for 
solving complex equations, number crunching, 
analyzing data, 3-D CAD/CAM design, technical word 
processing, circuit design, sophisticated graphics and 
more. Call for your FREE catalog today! 


GRAPHICS 


ADVANTAGE GRAPHICS 

250 

225 

ESSENTIAL GRAPHICS 

250 

189 

GRAPHIC 

350 

285 

GSS GRAPHICS DEVELOPMENT 



TOOLKIT 

495 

375 

OTHER GSS 

CALL 

CALL 

HALO —ONE LANGUAGE 

300 

205 

HALO —FIVE MICROSOFT LANG. 

595 

369 

HALO-DPE 

195 

155 

METAWINDOW 

195 

CALL 

METAWINDOW PLUS 

275 

CALL 

METAFONTS 

95 

CALL 

METAFONTS PLUS 

275 

CALL 

C UTILITY LIBRARIES 



ASYNCH MANAGER 

175 

119 

BASIC-C 

175 

129 

BLACKSTAR FUNCTIONS 

99 

89 

C DISPLAY LIBRARIAN 

99 

79 

C FOOD SMORGASBORD 

150 

95 

W/SOURCE 

300 

179 

C TOOLS PLUS 

175 

119 

DISPLAY EXPRESS 

99 

79 

ESSENTIAL C UTILITY LIBRARY 

185 

119 

ESSENTIAL COMMUNICATIONS 

185 

125 

COMMUNICATIONS PLUS 

250 

189 

GREENLEAF COMM 

185 

125 



LIST 

OURS 


LIST 

OURS 

GREENLEAF FUNCTIONS 

185 

125 

CSDDEBUGGER 

75 

59 

LINK & LOCATE 

350 

315 

PERISCOPE I 

345 

295 

MULTI-C 

149 

139 

PERISCOPE II 

175 

139 

PFORCE 

295 

225 

PERISCOPE II-X 

145 

109 

THE HAMMER 

195 

135 

PERISCOPE III 

995 

825 

TIMESLICER 

295 

265 

PFIX 86 PLUS 

395 

229 

W/SOURCE 

1000 

CALL 

XVIEW86 

60 

49 


TOP VIEW TOOLBASKET 250 179 

SCREEN DISPLAY, WINDOWS FOR C 

CURSES 125 89 

W/SOURCE 250 169 

FLASH-UP WINDOWS 90 79 

GREENLEAF DATA WINDOWS 225 155 

W/SOURCE 395 289 

MICROSOFT WINDOWS 99 65 

WINDOWS DEVELOPMENT KIT 500 309 

ON-LINE HELP 149 105 

PANEL 295 215 

PANEL PLUS 495 395 

POLYDESK III 99 75 

POLYDESK ADD ONS CALL CALL 

QUICKSCREEN 195 175 

SCREENPLAY (LATTICE) 150 135 

SOFTSCREENHELP 195 175 

VIEW MANAGER 275 179 

VITAMIN C 225 169 

VC SCREEN 99 79 

WINDOWS FOR C 250 189 

WINDOWS FOR DATA 395 315 

ZVIEW 245 175 

FILE MANAGEMENT 

ASMTREE 395 339 

BTRIEVE 245 185 

XTRIEVE 245 185 

REPORT OPTION 145 99 

BTRIEVE/N 595 455 

XTRIEVE/N 595 455 

REPORT OPTION/N 345 269 

C-TREE 395 315 

R-TREE 295 239 

C-TREE/R-TREE BUNDLE 650 519 

DBCIII/II 250 169 

W/SOURCE 500 359 

DBC III PLUS 750 595 

W/SOURCE 1500 1185 

DB-VISTA 195 139 

W/SOURCE 495 399 

DB-QUERY 195 139 

W/SOURCE 495 399 

INFORMIX ESQL/C 595 479 

INFORMIX 4GL 995 789 

INFORMIX SQL 795 639 

PHACT 295 265 

MAKE, LINT, PROFILE, UTILITIES 

ADVANTAGE MAKE 125 99 

CODE SIFTER 119 89 

LMK 195 139 

PC-LINT 139 99 

PFINISH 395 229 

PMAKER 125 79 

POLYMAKE 149 119 

PRE-C 295 155 

SAPIENS MAKE 79 75 

THE PROFILER 125 89 

DEBUGGERS 

ADVANCED TRACE 86 175 119 

BREAKOUT 125 89 

C-SPRITE 175 129 


Terms and Policies 

• We honor MC, VISA, AMERICAN EXPRESS 

No surcharge on credit card or C. O. D. Prepayment by check. New York State residents add applicable 
sales tax. Shipping and handling $3.00 per item, sent UPS ground. Rush service available, prevailing rates. 

• Programmer’s Paradise will match any current nationally advertised price for the products listed in this ad. 

• Mention this ad when ordering —some items are specially priced. 

• Prices and Policies subject to change without notice. 

• Corporate and Dealer inquiries welcome. 

*Ask for details. Some manufacturers will not allow returns once disk seals are broken. 

1 - 800 - 445-7899 In NY: 914-332-4548 


80386 DEVELOPMENT 
TOOLS 

ADVANTAGE 386 C 895 805 

ADVANTAGE 386 PASCAL 895 805 

PHARLAP 386IASM/LINK 495 395 

PHARLAP 386IDOS-EXTENDER 995 845 

PHARLAP 386IDEBUG 195 155 

EDITORS 

BRIEF 

195 

CALL 

DBRIEF 

95 

CALL 

BRIEF/DBRIEF BUNDLE 

275 

CALL 

CVUE W/SOURCE 

250 

199 

EDIX 

195 

155 

EMACS 

295 

265 

EPSILON 

195 

149 

FIRSTIME (C) 

295 

229 

KEDIT 

125 

99 

LSE 

125 

99 

PC/VI 

149 

109 

PMATE 

195 

115 

SPF/PC 

195 

145 

VEDIT 

150 

99 

VEDIT PLUS 

185 

129 

ARTIFICIAL INTELLIGENCE 

ARITY COMBO PACK 

1095 

979 

ARITY STANDARD PROLOG 

95 

79 

GOLDEN COMMON LISP 

495 

CALL 

INSIGHT 2 + 

485 

379 

MICROSOFT LISP 

250 

159 

SMALLTALK V 

99 

85 

TURBO PROLOG 

100 

65 

TURBO PROLOG TOOLBOX 

100 

65 

ADDITIONAL PRODUCTS 

COMMAND PLUS 

80 

69 

DAN BRICKLIN’S DEMO PROGRAM 

75 

59 

DISK OPTIMIZER 

60 

55 

FASTBACK 

175 

135 

LATTICE TEXT MGMT. UTIL. 

120 

89 

MICROSOFT LEARNING DOS 

50 

39 

NORTON COMMANDER 

75 

55 

NORTON UTILITIES 

100 

59 

PDISK 

145 

89 

PFANTASY PACK 

995 

599 

POLYBOOST 

80 

69 

POLYTRON PVCS 

CALL 

CALL 

SAPIENS V8 

300 

269 

SOURCE PRINT 

97 

59 

TREE DIAGRAMMER 

77 

65 

VENTURA PUBLISHER (XEROX) 

895 

695 

VENTURA PUBLISHER (TURBO) 

1595 

1249 

PASCAL COMPILERS 

MARSHAL PASCAL 

189 

169 

MICROSOFT PASCAL 

300 

185 

PASCAL-2 

350 

329 

TURBO PASCAL 

100 

65 

TURBO PASCAL ADD ONS 

CALL 

CALL 


BETTERBASIC 

199 

129 

BETTERBASIC ADD ONS 

CALL 

CALL 

BETTERTOOLS 

95 

89 

FINALLY 

99 

89 

MICROSOFT QUICKBASIC 

99 

65 

PROFESSIONAL BASIC 

99 

75 

TRUE BASIC 

150 

105 

TURBO BASIC 

100 

65 

COBOL COMPILERS/UTILITIES 



COBOL SPII 

395 

329 

MICRO FOCUS COBOL 

CALL 

CALL 

MICROSOFT COBOL 

700 

439 

MICROSOFT SORT 

195 

129 

MICRO/SPF 

175 

155 

OPT-TECH SORT 

149 

115 

REALIA CICS 

995 

785 

REALIA COBOL 

995 

785 

REALIA MENU 

150 

119 

RM/COBOL 

950 

649 

RM/COBOL8X 

1250 

909 

SCREENIO 

400 

CALL 

SCREENPLAY 

175 

129 

VISUAL COBOL (MBP) 

795 

695 

FORTRAN COMPILERS/UTILITIES 


ACS TIMES SERIES 

495 

389 

87SFL 

250 

225 

FOR-WINDS 

90 

69 

FORLIB-PLUS 

70 

45 

FORTRAN SCIENTIFIC 



SUBROUTINES 

295 

249 

GRAFMATICS OR PLOTMATICS 

135 

119 

GRAFMATICS AND PLOTMATICS 

240 

219 

LAHEYFORTRAN 

477 

CALL 

MICROSOFT FORTRAN 

450 

269 

RM/FORTRAN 

595 

399 

STRINGS AND THINGS 

70 

49 

XENIX/UNIX PRODUCTS 

SCO XENIX SYSTEM V-COMPLETE 

1295 

995 

SCO XENIX OPERATING SYSTEMS 

595 

499 

MICROPORT SYSTEM V/AT 

549 

465 

MICROPORT SOFTWARE DEV. SYS 

249 

209 

OTHER SCO & MICROPORT 

CALL 

CALL 

ADVANTAGE C + + 

695 

CALL 

BTRIEVE 

595 

459 

C-TERP 

498 

379 

C-TREE 

395 

329 

INFORMIX ESQL/C 

749 

599 

INFORMIX 4GL 

1500 

1235 

INFORMIX SQL 

995 

795 

MICROSOFT LANGUAGES 

CALL 

CALL 

PANEL 

625 

535 

PANEL PLUS 

795 

675 

RM/COBOL 

1250 

949 

RM/FORTRAN 

750 

549 

OTHER LANGUAGES 



APL*PLUS 

595 

429 

CLIPPER 

695 

459 

JANUS/ADA PACKS 

CALL 

CALL 

LATTICE RPG II COMPILER 

750 

629 

LOGITECH MODULA-2 

CALL 

CALL 

PC FORTH 

150 

109 


Programmer’s Paradise 

42 River Street, Tarrytown, NY 10591 


***** Programmer’s 

maxuM 
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TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


PRODUCT CATEGORIES 


HARDWARE 235-236 

ACCESSORY CARDS.235 

COOLING DEVICES. 

COMMUNICATIONS. 

COMPATIBLES.236 

GENERAL.236 

MASS STORAGE. 

PERIPHERALS.236 

SECURITY DEVICES. 

USED EQUIPMENT. 

SOFTWARE 236-243 

ARTIFICIAL INTELLIGENCE. 

BUSINESS.236, 243 

COMMUNICATIONS.236 

DATA BASE MANAGEMENT. 

EDUCATIONAL. 

ENGINEERING.237 

EXPERT SYSTEMS. 

FINANCIAL. 

GENERAL.237 

GRAPHICS.237 

LANGUAGES.237 

MULTI/USER SYSTEMS. 

NETWORKING.237 


PC Tech Journal Classified Advertising Staff 
One Park Avenue, New York, NY 10016 
(212) 503-5115 


Advertising Director 
Kathryn J. Cumberlander 
Sales Manager 
Daniel L. Rosensweig 
Sr. Advertising Coordinator 
Monica Dixon 
Advertising Coordinator 
Angela Kiffin 


Sales Assistant 
Linda Annis 

Production Manager 
Anne R. Brockinton 

Production Coordinator 
Elliot Appel 


SOFTWARE continued 

OPERATING SYSTEMS.238 

PROGRAMMERS TOOLS.238-239 

PUBLIC DOMAIN.240 

SCIENTIFIC.240 

SECURITY DEVICES.240 

STATISTICS.240 

TERMINAL EMULATION.240 

UTILITIES.241-243 

WORD PROCESSING. 

MISCELLANEOUS 243 

ACCESSORIES. 

BAR CODING.243 

BUSINESS OPPORTUNITIES. 

PUBLICATIONS.243 

SUPPLIES. 

Advertising Rates and Information: 

PC Tech Journal Marketplace 

PC Tech Journal Marketplace is a special 
economical section for product and service 
listings. 

Listings are grouped by category and sold by 
column inches. Second color option 
available. 

Standard Directory Listings are also available 
for a minimum of 3 issues at $170 per issue 
($510 total). 

For additional information 
call 212-503-5115. 


Account Managers 

Stanley H. Robinson (212) 503-5116 

AL, AR, IA, IL, IN, KS, KY, AZ, CO, OR, NM, LA, 
MI, MN, MO, MS, NB, ND, OH, OK, SD, TN, TX, NV, 
AK, GA, UT, CA (ZIP 92999 & DOWN), CANADA 
(OTHER THAN BRITISH COL.) AND ALL OVERSEAS 
CALLS. 


Lisa B. Stick (212) 503-5172 

CT, MA, ME, NH, NJ, NY, RI, ID, MT, MD, VT. DC, 
DE, HI, NC, SC, FL, VA, WV, WI. PA, WA, WY, CA 
(ZIP 93000 & UP) BRITISH COL. 
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HARDWARE/ACCESSORY CARDS 


TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


HARDWARE/Accessory Cards 


DIGITAL SIGNAL PROCESSOR 

The Model 10 coprocessor board is based on the 
16/32 bit Tl TMS 32010 and is designed for ap¬ 
plications in communications, speech, instru¬ 
mentation, and numeric processing. A IK 
complex FFT takes 90ms. Offered with onboard 
12 bit 80 Khz A/D and D/A. Includes all utility 
and applications software. $650-$850. 
DALANCOSPRY 

Suite 241 2900 Connecticut Ave. NW 
Washington, DC 20008 
(202)232-7999 


ADD 4 SLOTS TO IBM-PC! 

The Addcard allows updating your IBM-PC sys¬ 
tem by adding 4 more card slots. It easily in¬ 
stalls in the 5 slot motherboard providing 8 slots 
total. Accepts many boards including turbo, 
modem, floppy or hard disk controllers ram, 
serial-parallel ports, security & others. Only 
$79.00 + $3 P&H. Visa & M/C accepted. 

Merak Industries 
8704 Edna 
Warren, Ml 48093 

1-800-231-4310 Ext 768 or 313-562-9768 



IBM-AT SPEEDUP 


the high performance 
Speedlnjector'kom Ariel 

PC WEEK — “at the top speed that the system wou'daccept 
XCELX L-H «* *T'» processing 


1CEIX' 


XCELX nearly doubled the AT s processing speed. 

- - “ " ——- a fniiw aiitnmatir. Sd 


A fully automatic Speedlnjector 
for all IBM ATs including speed 
limiting ROM BIOS. Uses reliable 
s s 6 / 2 s v frequency synthesis for total 

'SHSS TMode fr SraK 

16MHzactu^SO^speed! The tastest80287 a spee(istvailable 

1 With The XCELX 

will . Display exact XCELX speeds » bpeeaup , m02 -S) $139.95 

j ?|fggSdTKsffi&$49.95). 

FAST 80286-10 - Replacement CPU tor speeds of (#cu1 m $ 259.95 

& FAST 80287 - 8,10,12,14 and 16. Speeds test ^ $c a || 

rated & guaranteed.•. mopii scall 

FAST RAM 128K & 256K, 100NS & 120NS . ■( 

* mil-spec CRYSTALS - The Famous Ariel Crystals. Choose from (Crystal/ 
W CPU speed) 16/8,17/8.5,18/9,19/9.5, 2m j^l m7/18/1 9/20) $19.95 

INCREASE OVERALL SPEED UP TO 300% 

Order Line: 




COMPUTER CORPORATION’ 


UIUCI L.IIIC. 

800 - 641-3322 ext mo 

Direct Line: 

201 - 788-9002 

FULL 2-YEAR WARRANTY 
ON ALL PRODUCTS 


Ariel Computer Corporation 
Post Office Box 866 ▲ Flemington, NJ 08822 
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TECH MARKETPLACE 

Second Color Option Available 



How Many? 


RAPID, COST EFFECTIVE RESPONSE to your diskette 
duplication and production requirements is what’s 
important at Disclone. Extraordinary performance is 
what you can expect from Disclone. 

Disclone is ready with full turnkey service capability: 
duplication, copy protection, documentation produc¬ 
tion, packaging assembly, delivery fulfillment. 
Disclone service can’t be duplicated. Accept no sub¬ 
stitutes. Your diskette duplication and production re¬ 
quirements deserve Disclone attention. 



DISKETTE DUPLICATION AND PRODUCTION 


1050 North Fifth Street, San Jose, California 95112 
(408) 947-1161 OUTSIDE CA: 1-800-826-4296 

CIRCLE 265 ON READER SERVICE CARD 


TMS 32020 /B\ 

PC COPROCESSOR ifi Uf 
BOARD \Bp7 


• 20 MHz, 5 MIPS, Addressing 256K 

• 1 Clock 16 Bit Multiply 

• Ideal for High Speed Numerical 
Analysis, Graphics, and DSP 

• External User BUS for A/D & D/A 

• Monitor/Debugger & C Utilities 

• Fractals, Rotations, FFT Demos 
and Source Included 

$900 board & 32K 
$1100 board & 256K 
$150 TMS32020 assembler 

SYMMETRIC RESEARCH 

15 Central Way, Suite 9, Kirkland, WA 98033 

206-828-6560 

CIRCLE 266 ON READER SERVICE CARD 


Compatibles Category 

begins on next page 


PC TECH JOURNAL 
MARKETPLACE is a 

special economical 
section for product and 
service listings. 

Listings are grouped by 
category and sold by 
column inches. 

Second color option 
available. 

Standard Directory 
Listings are also available 
for a minimum of 3 issues 
at $170 per issue 
($510 total). 
























































HARDWARE/COMPATIBLES—SOFTWARE/COMMUNICATIONS 


TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 




Compatibles 


Peripherals 


TURBO 
M O MHz 
1MB 
AT/XT 



AT $1,150 $1.800 w SEAGATE ST-25140MB 

Hi RfcS i720x350l AMBER MOMTOR • INTEL 80286-6/10 MHz • ONE 
MB RAM ON BOARD • PHOB'JIX BIOS • HERCULES EMULATION 
GRAPHICS CARD w/PRINTER POFTT . SERIAL PORT • OPERATES 
MS/PC-DOS XENIX UNIX GW BASIC • 8 SLOTS • WD CONTROLLER 
2ED/2HD • ENHANCED KEYBOARD w/LEDS • 200 W POWER • ON 
BOARD CLOCK/CALENQAR • 12MB FLOPPY • HARDWARE RESET • 
SPEAKER • 80287 SOCKET • ACCEPTS ALL IBM PARTS • OPT! 
EGA/COLOR 0 WAIT/12 MHz • FULLY SET UP/TESTED • MANUALS • 
ONE YEAR PARTS/LABOR 


XT $650 $900 w SEAGATE 225 20MB &1F0 

HI RES (720x350) AMBER MONITOR • INTEL 8068-2 4 77/80MHz 
OPTIONAL MEC V-20 0R 10MHzRUNNING 300% FASTER THAN IBM PC 
• 640K ON BOARD • PHOENIX 90S • 150-W • HERCULES EMULATION 
GRAPHICS CARD/w PRINTER PORT • OPERATES MS/PC-DOS GW 
BASIC • 8 SLOTS • MULTI I/O CARD WITH 2 FD CONTROLLER 
PRi'.TER/GAME/SERIAL PORTS • BATTERY BACKUPED 
’ ME CALENDAR • ENHANCED KEYBOARD/* LEDS • 150 W POWER • 
t .70 360K FUJITSU DRIVES • 8087 SOCKET • SPEAKER • ACCEPTS 
Ai i IBM PARTS • FULLY SET-UP/TESTED • MANUALS • ONE-YEAR 
PART&1ABOR* 


386 S 4 MULTI USER SYSTEMS PLEASE CALL 
PORTABLE XT/AT SYSTEMS TOO 
PC PRIME SYSTEMS, INC 

BOO-451-5279 


OPEN 7 DAYS 

135 W 26THST 8THFL 
‘.EW YORK NEW YORK 10001 

(212)627-4485 


VISA/MC/AE 

6951 WARNER ST SUITE 294 
HUNTINGTON BEACH CA 90706 

(800)451-5279 


CIRCLE 269 ON READER SERVICE CARD 



General 


AUTOMATIC 

DISKETTE 

DUPLICATOR 

• Runs stand-alone or attached to PC 

• Copies 5‘/4-inch and 3‘/ 2 -inch 
formats, including IBM PS/2 

• One-button unattended operation 

• Removable input/output cannisters 

• Serialize/Print Labels/Test Alignment 

$5,995 VM 



VICTORY 
ENTERPRISES 

Technology Inc 

Call 1-800-421-0103 

(512-450-0801) 
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DESKTOP PUBLISHING 


QMS KISS LASER PRINTER W/ JLASER MEMORY BOARD.$2599 

CANON IX-12 SCANNER (W/ CABLE TO JLASER BOARD).$819 

AMDEK 1280 MONITOR W/DISPLAY BOARD $859 

VENTURA PUBLISHER. $595 


MEGAMEMORY BOARDS 


INTEL: 

INTEL 286 (10MZ).$CALL 

BOCA RESEARCH: 

BOCARAM XT (1MB) 12MZ $289 
BOCARAM AT (2MB) 16MZ $399 
BOCARAM AT (4MB) 16MZ $729 


TALL TREE SYSTEMS: 

JRAM-2 2MB.$369 

JRAM-3 2MB LIM-EMS.$419 

JRAM-AT-3 2MB 120ns $459 

JLASER* PC 2mb $719 

JLASER* AT 120ns $799 


THE LOWEST PRICES IN USA! 

RAM (703) 941-9006 

EXPLOSION 5119-A LEESBURG PIKE, #260, FALLS CHURCH, VA 22041 




WS4 


■■■MU 
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TECH MARKETPLACE 

The Comprehensive Guide 
to Products and Services 
for the MS DOS Market 

(212) 503-5115 


CREATE A DISKLESS PC! 

PC-R0MDRIVE allows users to create a “Disk¬ 
less PC" capable of booting a ROM-resident copy 
of MS-DOS and/or user application programs. 
PC-R0MDRIVE consists of a PC-compatible 
R0M/PR0M expansion board and the PC- 
R0MDRIVE software. PC-R0MDRIVE is priced 
at $195 for single units. Quantity discounts and 
OEM arrangements available. MC/VISA 
ALDIA SYSTEMS, Inc. 

P.0. Box 37634 
Phoenix, Az. 85069 
(602)866-1786 


FastTRAP 1 


The pointing device of the future is here! 



• Two and three axis pointing capability 

• High resolution trackball for X and Y axis input 

• High resolution fingerwheel for Z axis input 

• Use with IBM® PCs, XT's, AT’s and compatibles 

• Three input buttons 

• Full hardware emulation of Microsoft® Mouse 

• Standard RS-232 serial interface 

• Includes graphics drivers and menu generator 

• Easy installation 

• 1 year warranty 

• Made in the U.S.A. 

ONLY LTS/C Corp. 

SI 49 00 319 South Limestone Street 

v ' Lexington, Kentucky 40508 

MasterCard (606)233-4156 

accepted (800) 872-7279 


3-D TRACKBALL FOR IBM 
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^$3^9 TRACK 
TAPE SYSTEM 


FOR IBM PC/XT/AT 



• Mainframe to PC Data Transfer 

• High Speed Backup 

• All Software, Complete System 

• Service and Support, easy 
Installation 

call (818) 343-6505 or write to: 

Contech Computer Corp. 

P.O.Box 153 Tarzana, Calif. 91356 
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SPEECH SYNTHESIS 

SynPhonix: TRUE Unlimited Speech Synthesiz¬ 
er for IBM-PC/XT/AT/jr & compatibles. This low 
power short card includes an SSi263 speech 
chip, amplifier and speaker. Software includes 
Text-to-Speech, Phonetic Editor, Talking Clock 
& demos. Can be programmed with BASIC and 
other languages. Prices start below $200. 

SvnPhonix 

Electronic Speech Articulator 

Artie Technologies 
55 Park St., Suite 2 
Troy, Ml 48087 
(313)588-7370 


Tech Marketplace, 

the home 
of the 

power buyer. 


SOFTWARE 

Business 


Software/Business 

Category 

continued on page 243 


Auto-Pilot™ 

Put your responsibilities on Auto-Pilot: ToDo list, 
sophisticated Tickler file, appointment calendar. 
Tracks employee assignments/action items. 
Windows display future, present, and uncom¬ 
pleted past events. Multi-users, multi-files, pe¬ 
riodic & one time events. DOS 2.0+ PC/XT/AT/ 
compatible $29.95 Check/Visa/MC 
Advanced Concepts 
P.0. Box 246 
Ironia.N.J. 07845 

1 -800 235-6646 Ext 852 1 -800-235-6647(CA) 

LP88—SPREADSHEET LP 

Our best-selling linear programming system 
solves problems w/1000 constraints and 5000 
variables, reads/writes Lotus worksheets, many 
other advanced features. IE News says “the flex¬ 
ibility and features of this program are a bargain 
at its low price” Req. 192k. $149 w/manual and 
8087 support. $29 demo. 

Eastern Software Products, Inc. 

P.O.Box 15328 
Alexandria, VA 22309 
(703)360-7600 


Communications 


PC SERIAL DATA ANALYZER 

Use your IBM PC or compatible to analyze data 
streams between serial devices. Windows show 
each devices transmissions in ASCII or HEX. 64K 
buffer, Signal line monitoring, disk save, “Lotus” 
style interface, an invaluable tool for debugging 
serial interfaces. DISK and MANUAL $150.00 
TRIPLE C SOFTWARE 
1827 S.W. 24th Ave. 

Fort Lauderdale, FL 33312 
(305)583-0687 
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SOFTWARE/ENGINEERING—NETWORKING 



A | 

THE COMPREHENSIVE 

GUIDE 

TO 

PRODUCTS 

AND 

SERVICES FOR THE MS 1 

DOS MARKET 


Engineering 


METAL FABRICATORS 

PC/Cultist takes input from your bill of mate¬ 
rial—Detail drawing and calculates the best 
cutting combination for any length stock and 
prints a shop ready cutting list and scrap report. 
Also an optimization feature finds best multi 
length for mill orders. Price $300. 

Demo Disk $25.00 
THE JOSEPH ALBERT CO. 

P.0. Box 611 

Blue Island, Illinois 60406 
(312)349-9032 


General 


TAPE/DISK CONVERSIONS 

Conversion services to or from over 800 com¬ 
puter systems: 

• Magtapes 

• Micro Computers 

• Mini Computers 

• Word Processors 

• Typesetters 

Our conversion capabilities surpass most in the 
industry. 

PIVAR COMPUTING SERVICES, INC. 

165 Arlington Hgts. Rd.#T 
Buffalo Grove, IL 60089 
(312)459-6010 


ELECTRONIC DATA TRANSLATION 
SERVICES 


Solving data incompatibilities requires more 
than just a straight dump or ASCII transfer. 
We can convert all of the parameters involved 
in making it compatible among mainframes, 
minis, micros, dedicated word processors, 
and typesetters! 

• Translation of formatting and text en¬ 
hancement features (control characters) 
of word processing documents 
(dedicated machines or software-based). 
e.g. Even from Radio Shack’s Scripsit, 
TRS.DOSto3B2.Q1, UNIX, and so on. 

• Database restructuring (including from 
word processors’ File and List 
Managers) - Extractions, merging and 
reconstructions, filtering, field ad¬ 
justments (spaces and blanks, additions, 
deletions and unpacking), sorting, 
delimiter replacements, etc. 

• Spreadsheet translations (NOT just the 
reports or values) - Labels, cell referen¬ 
cing codes, and formulas too. e.g. 
Visicalc or MultiPlan, Apple DOS to 
Lotus, Symphony or Jazz. 

ADAPSO member 

CompuData Translators, Inc. 6565 Sunset EM. 
Suite 301, Hollywood, CA 90028 ( 213 ) 462-6222 
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Graphics 


35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm 
color slides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide. 

VISUAL HORIZONS 
180 Metro Park 
Rochester, NY 14623 
(716)424-5300 

FORTRAN GRAPHICS LIBRARY 

GRAFMATIC (screen graphics): 75 MS 
FORTRAN/Pascal, R-M/Profort, Lahey FORTRAN 
callable subroutines. Fully documented, prof, 
graphics capabilities, inc. general utility, 2-D in¬ 
teractive, total 2-D plots, 3-D plots and solid 
models. $135. H-P or H-l plotter? get 
PLOTMATIC, complete plotter graphics library. 
Interfaces w/GRAFMATIC. $135. Both $240. 
MICROCOMPATIBLES, INC. 

301 Prelude Drive Dept. J 
Silver Spring, MD 20901 
(301)593-0683 



Operating Systems 
Category 
begins on next page 


Graphics 


C GRAPHICS. ONLY $89! 

GRAF-PAC: Over 90 fast functions. 

• Complete window management 

• Point, line, lineto, polyline 

• Circle, ellipse, blockfill, blocksave 

• Fonts and font editor 

• And much more... Supports lattice, MS, 
Turbo C 

The Enaar Software House 
P.O. Box 10072 
Costa Mesa, CA 92627 
(714)631-2140 

PC PEN-PLOTTER EMULATION 

FORTRAN callable, Versatec/Calcomp compat¬ 
ible (PLOTS, PLOT, AXIS, LINE, SYMBOL, etc. plus 
extras) plotter emulation for CGA, EGA, Here, 
Epson, C. Itoh and compatibles. Libraries for MS 
3.3/4.0 and Lahey F77L. Includes 100+ page 
manual, complete examples on disk. Only $150, 
call for educational discount and PGC prices. 

F and S Software 
7604 Peacock Drive 
Huntsville, Alabama 35802 
(205)881-6268 


Languages 


ofarbware Modula-2 

• Full 3rd Edition Language 

• Large Memory Model/Unix make 

• DOS Linker Compatible Object 

• Both 8087 and 8087 simulation 

Very fast compiler, runtime source, many exten¬ 
sions, site licensing, assembler interface. $89.95 
MC/VISA/Corp PO/CK 
farbware 
1329 Gregory 
Wilmette, IL 60091 
(312)251-5310 

FINALLY! MODULES 

Add class to your compiled BASIC programs with 
FINALLY ! MODULES. Use pull-down WIN¬ 
DOWS, horizontal menus, pop-up help screens, 
input screen and directory managers. For use 
with FINALLY! Library and Quick Basic 2.0 or IBM 
compiler 2.0.30 day MoneyBack guar. Visa/MC/ 
CK/MO. FINALLY! MODULES is $99+$4 s/h. 
Komputerwerk Inc. Dept PCT 
851 Parkview Blvd. 

Pittsburgh, PA 15215 
(412)782-0384 

FORTRAN POWER TOOLS™ 

New! 10 essential tools for professionals. 
FORREF: Detailed symbol x-ref maps. Subpro¬ 
gram directory. Tree diagram of subprogram 
calls. FPRINT: Text and FORTRAN output files. 
EXTRACT: Subprograms from large files. PASSO: 
Preprocesses source files. ALERT: Makes re¬ 
peated sound at specified freq. and dur. Plus 
APPEND, SEARCH, CHCASE, XTDIR and AD¬ 
VANCE. On-line help. Multiple file processing. 
IBM PC DOS 2x &3x. Introductory price $119.95 
+ $3.50S&H. 

VISA/MC/MO/check 
PJN International 
P.O. Box 201363 
Austin, TX 78720 
(512)258-1235 


Languages 


FIRMWARE DEVELOPMENT IN C 

REX-C/86 C package supports ROM code gen¬ 
eration. Includes XC86 C compiler which imple¬ 
ments draft ANSCIC standard, supports-in-line 
assembly, produces optimized 8086/87/186 
reentrant code for real-time environment, gen¬ 
erates separate segment for initialized data and 
string constants for ROM-based applications, 
produces object file in Intel OMF with debug in¬ 
formation, global and local symbols with data 
type and line numbers for high-level debugging. 
Price is $750 which includes XC86, linker, loca¬ 
tor, librarian, hex formatters, and run-time li¬ 
brary source. 



SYSTEMS & SOFTWARE, INC. 
3303 Harbor Blvd., C11 
Costa Mesa, CA 92626 
(714)241-8650 


Networking 

NOVELL NETWORKING PRODUCTS 

When reliability and performance really count you 
can’t afford anything less than Novell. We offer 
quality Novell products and accessories, fast 
courteous service and competitive pricing for all 
your networking needs. Our experienced staff is 
waiting to serve you. Call today for information 
and quotes. 

BENEDEK ENTERPRISES 
104 Cool Springs Road 
White Oak, PA 15131 
412-751-8381 
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SOFTWARE/OPERATING SYSTEMS—PROGRAMMERS TOOLS 


TECH MARKETPLACE 

THE COMPREHENSIVE GUIDE TO PRODUCTS AND SERVICES FOR THE MS DOS MARKET 


Operating Systems 




Multitasking with MS-DOS 
is possible NOW! 

A full multitasking extension for DOS 2.1 on a PC, 
will also run DOS 3.0 - 3.2 and run on a 286,386 in real mode 
(Fast, 100% assembly) 

• Easy command line or pgm interface to: Exec up to 23 pgms 
concurrently; Make a program resident; Modify a program to be 
re-entrant; Exec a resident pgm as subroutine; Program and use 
all 40 func keys; Save screen & keyboard before exec. • Func 
keys can substitute data or exec a pgm & substitute returned 
data: func keys can be nested. • New command processor ex¬ 
tends DOS into a high level Job Control Language with file I/O, 
variables, math, nested BAT files Si IF's, pgm or exec Function 
keys, position cursor, write windows, save the screen. Si much 
more • Pgms can be grouped Si execute as " applications" 

• Allocation of devices through "logical devices" • Pgm inter¬ 
face to Microsoft Si Lattice "C" with "On Error branch" • Pop 
up Console screen menu to vary devices, remove tasks, etc. 

"Extended DOS" $ 39 Distributed Software 

Pgm interface tech ref $120 3951 Emerson St. 
404-977-0152 Marietta, Ga. 30062 

MS-DOS is a trademark of Microsoft Corp. 

CIRCLE 277 ON READER SERVICE CARD 


Programmers Tools 


ROMable CODE on PC! 

PCLOCATE allows PC users to develop ROM- 
based software from MS-DOS “Exe” files. The 
user specifies the physical location of all seg¬ 
ments. Output files are compatible with most 
PROM programmers. PCLOCATE supports the 
8086,8088,80186,80188, and 80286 proces¬ 
sors. MC/VISA. 

ALDIA SYSTEMS INCORPORATED 
P.0. Box 37634 
Phoenix, AZ 85069 
(602)866-1786 


VERSION CONTROL SYSTEM 

TUB™ stores ALL versions of your source in ONE 
compact library file, even with hundreds of re¬ 
visions. Updates (deltas), 5-7 times faster than 
Unix SCCS. Date & comments for each version, 
easy retrieval. LAN-shared libraries. Free public 
domain MAKE (with source) by Landon Dyer. 
DOS 2.X/3.X $99.95 $3 s/h VISA/MC. 

BURTON SYSTEMS SOFTWARE 
P.0. Box 4156-TJ 
Cary, NC 27511-4156 
(919)469-3068 


ETHERNET 
FOR PCs. 


PC /TCP is a complete 
ethernet package for PCs. 
Connects PCs to other 
PCs or UNIX hosts. 

Runs on any PC 
or compatible and requires 
a 3COM, Interlan, Proteon, 
or BICC board. 

Price: $400 per PC. 


Uniftess Software 

K lurLeading Source to UNIX Software 


2025 Lincoln Hwy. 

Edison, NJ 08817 
800-222-0550 (Outside NJ) 
201-985-8000 
Telex: 709418 
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ATTENTION TURBO PASCAL USERS! 

Crash the 64K Barrier 

Try TURBC PACK AG now! 

90 day money back guarantee! 

Modular Programming! 

Promotes REUSE of working CODE 
CUTS development TIME 
IMPROVES system RELIABILITY 
SIMPLIFIES program MAINTENANCE 

FILL 640KB with code/data any way you want 

VERY FEW CODE CHANGES. 

FASTER than chaining or overlaying 

SUPERMATH, FREE! 

With purchase of Turbo Package 
40 plus LONG (32-bit math) routines 
Faster than real - big enough for $. 
ASM coding insures top performance 

Just $49.95 (in TX add tax) 

Visa/MC Outside USA add $5.00 shipping 
IBM/PC, XT, AT or compatible MS/DOS machine and Z100 

Write or call for more information 


CONVERSATIONAL COMPUTER SYSTEMS 

/h 5371 Verbena Rd. 

((( San Antonio, TX 78240 
V^Phone: (512) 692-0353 
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Programmers Tools 


Tools for APL!!!! 

Quality tools for APL*PLUS! Interface C and 
APL*PLUS: APL2C $195, with Datalight C 
Compiler. Full-featured screen manager: 
FULLSCREEN Panels $150, design flashy 
screens popup menus, scrolling fields, more! 
Fast, efficient file manager based on binary trees: 
APL2BTREE $195, index files, fast retrieval. 
Lauer Software 
P0 Box 728 

Newtown, PA 18940-0728 
(215)860-9764 


PASCAL-to-C TRANSLATOR 

Industrial strength conversion from Turbo, Mi¬ 
crosoft, UCSD, MT+, Apollo, Macintosh, and 
other Pascals to K&R C. Handles nested proce¬ 
dures, intrinsic functions, separately compiled 
units and modules, all data types including long 
integers. 

Requires 512K IBM PC/XT/AT. Send up to 500 
lines of Pascal and we will convert it for FREE. 
Site licensing from $5,000. Conversions 50 
cents/line. 

TGLInc. 

27096 Forest Springs Ln. 

Corvallis, OR 97330 
(503)745-7476 


CROSS-TRANSLATION UTILITIES 

Convert 8085, Z80 Assembly language pro¬ 
grams to 8086 assembly language programs. 
2500 lines converted and re-assembled on IBM 
PC in 20 minutes. With a error-free listing. Also, 
8080/8085 to Z80 or NSC800 conversion. Use 
Microsoft MASM! Ask for what you need! 

rains 

RELATIONAL MEMORY SYSTEMS. INC 

RELMS™ 

P0 Box 6719 

SAN JOSE, CA. 95150 

Call (800) 448-4880 (408) 265-5411 

TWX 910-379-0014 


Productivity Tools 

Software Revision Management System 

SRMS is a full featured version control 
system featuring: 

* 10 Integrated Utilities with user shell 

* Capability for hundreds of versions/library 

* Merge utility resolves parallel effort conflicts 

* Report Generation Utilities 

* Typeset documentation and much more! 

Ysrslvn 3,9 mi 


QMAKE 

* Program generation utility patterned after 
UNIX make to aid in rebuilding sytems 

* Recompiles only routines necessary 

* Support for macros and multiple entry points 

* Integrates fully with SRMS 

Ysrslvn 1.2£22 


TXTTOOLS 

• QDIFF - Windowed File Difference Utility 

• QSE - Quill Stream Editor 

• QSRCH - Like UNIX GREP 


$85 


Quilt Computing ( Y*wn fagS] 

7048 Stratford Road 

Woodbury, MN 55125 CIRCLE 283 ON 
1(612) 739-4650 READER SERVICE CARD J 


Structure for Assembly? 

Unique program adds structure to assembly 
language. IBM/MASM compatible. Develop and 
debug faster with structured concepts. If-then- 
else, select-when-other, do while, do until, do 
incremental, all combinations, and do forever. 
Leave/leaveall loop exits, and file includes. Nest 
16 deep. $50. 

LANEY SYSTEMS, INC. 

3 Office Park Drive Ste. 100 
Little Rock, AR 72211 
501-225-7755 

UNBEATABLE DEBUGGER 

90% the power of a $5,000 logic analyzer for only 
$99. VIM interprets machine code in its own vir¬ 
tual memory space, allowing any code to be easily 
traced (device drivers, copy protection, ram- 
resident utilities, even operating systems). Runs 
on any PC, AT or compatible. DOS 2.0, 640K 
recommended. 



Digital Dispatch, Inc. (DDI) 

1580 Rice Creek Road 
Minneapolis, MN 55432 
1-800-221-8091 or (612) 571-7400 


Str uBAS 

Structured BASIC Development System 
QuickBASIC - IBM BASIC 2.0 


Design screens in minutes with powerful 
screen designer using any editor. Modify 
most features without recompiling. 
Interface to Btrieve, ISAM, and Screens 
with single commands. Offers program 
generators, menu utility, subroutine 
library, utility programs, network 
support thru Btrieve, and preprocessor to 
extend BASIC and enhance structure. 


NOT COPY PROTECTED 


Site and Corporate licenses available. 
IANEY SYSTEMS, INC. 

3 Office Park Drive, Ste. 100 
Little Rock, Arkansas 72211 

501-225-7755 

VISA/MC ACCEPTED $495/$5demo. 


FREE 30 DAY TRIAL 
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Turbo Programmers 

15 MINUTES = 200 HOURS 
with new turboMAGIC 
code generator. 

Input forms and help windows up to 66 
lines long. Scrolling within framed 
windows. Pop-up menus. Pull-down menu 
systems. And much more! 

“turboMAGIC is the Cadillac of 
prototyping tools for Turbo Pascal.” 

Jim Powell, 

COMPUTER LANGUAGE, June 87 
“Fast automatic updating of dependent 
fields adds flair to your input screens. 
...turboMAGIC will be a blessing for 
programmers who would rather not write 
the user interface for every program.” 

Neil Rubenking, 

PC MAGAZINE, 24 Feb. 87 
Order your MAGIC today! Just $99. Call 
800-225-3165. Money Back Guarantee. 
Requires 256K IBM PC compatible. 



Sophisticated Software Inc. 

6586 Old Shell Road 
Mobile, AL 36608 
205-342-7026 
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SOFTWARE/PROGRAMMERS TOOLS 


o TECH MARKETPLACE 
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Programmers Tools 


TURBO PASCAL GENERATOR 

GTP APPLICATION DEVELOPMENT SYSTEM 
Builds complete, working applications. 

You give it spec’s, it writes error-free code 

• Indexed Data Bases • Multiple Screens 

• Report Generator • Menu Generator 

• Context-Sens. Help • Global Searching 
Easy to Use Price $200.00 Visa/MC,ck,MO 
AEF 

P.0. Box 928 
Katy, TX 77492 
(713)391-8570 


TURBO DEVELOPMENT SYSTEM 

Only $39 - A complete environment for devel¬ 
oping Turbo Pascal programs. Find and correct 
all syntax errors in one pass. In many cases you 
have the option of checking only sections of your 
program. Includes built-in editor, DOS Shell 
as well as Delete, Rename and copy without 
exiting program. Not copy protected. MC & Visa 
welcome. Add $3 for S/H. 

MicroHelp, Inc. 

2220 Carlyle Drive 

Marietta, GA 30062 

(800) 922-3383 in GA (404) 973-9272 


ASSEMBLY LANGUAGE TOOL 

VersiCREF™ creates a sorted Master Cross- 
Reference Listing of an entire application from 
the MASM CRF files. Pinpoints which source 
modules are affected by changes to common 
PROC’s, variables, etc. Handles 100+ separate 
program source files. Full X-Ref or just PUBLIC 
symbols. $55 MC/VISA/COD/AMEX. 

SUMMIT INFORMATION SYSTEMS INC. 

73 East Lane 
Willingboro, NJ 08046 
1-800-334-4096 (in NJ 609-871-0202) 


What is Turbo Ghostwriter? 

An Application Generator for Turbo Pascal™ 
Complete Database in Minutes! Draw & paint 
screens with our tools. Tell Turbo Ghostwriter to 
retrieve your data. * Screen Editor/Painter * FABS 
PLUS B - Tree File Manager * Multiple fields/ 
Key * Multiple Keys/ index. Application Gener¬ 
ator produces Context sensitive Help & 
Documentation. All for only $200! 60-day 
money back guarantee. MC/VISA/PO/COD 
- Company Check. 

ASCII - Automated Software Concepts Int’l. Inc. 
3239 Mill Run 
Raleigh, NC 27612-4135 
Info/order: 800-227-7681; In NC (919) 782-7703 


InlineTools 2.0 

Assembly programming in Turbo Pascal is easy 

with IT. Just write assembly code as comments, 

and let IT append inline machine code for you 

instantly. No more DEBUG and MASM. Write at 

ease DOS calls, and critical statements in tight 

and fast assembly, as illustrated in IT manual. 

$69.95 +$5 s/h 

Dr. Jiann Jou 

PO. Box 460969 

Garland, TX 75046 

(214)495-8862 


PROFESSIONAL PROLOG TOOLS 

A power packed collection of invaluable predi¬ 
cates for speeding up Al application develop¬ 
ment. Uncompiled code supplied with copious 
examples. No royalties. (Requires Turbo Prolog). 

PRICE $79 VISA/MC/CHECK 
30 day money back guarantee. 

GRYDEN SOFTWARE 
PO. Box 238 

Santa Barbara, CA 93102 
(805)683-1650 


COMMAND HISTORY EDITOR 

Increase your productivity by typing less! Re¬ 
place MS-DOS command line editor with our full- 
featured one. Editor has cursor left, right, begin¬ 
ning, end, search, delete, and insert or typeover 
modes. History buffer retains commands which 
may be recalled for editing and execution by line 
number. $49.95. 

Marcus and Associates 
17744 Skypark Blvd, Suite 230 
Irvine, CA 92714 
(714)250-1992 


M Street Software 


SCRUTINY 

Advanced Symbolic Debugger 


/ 


for all MS-DOS computers 

M Street Software 5400 E. Mockingbird, Suite 114 
214-827-4908 Dallas, Texas 75206 

Information also available via our 
24-hour 300/1200 modem: 214-669-1882 
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LINK & 

LOCATE 

LINK & LOCATE 
enables PC users 

to produce ROM- _, 

based firmware for 8086/87/186 from object files 
generated by popular C compilers, such as from 
Wizard, Microsoft and Lattice, and MASM assembler 
from Microsoft. Provides full control of segment 
placement anywhere in memory. Supports output of 
Intel HEX file for PROM programmers, Intel OMF 
absolute object file for symbolic debuggers and 
in-circuit emulators. Includes Intel compatible linker, 
locator, librarian and hex formatters. $350. 

Systems & Software, Inc. 

3303 Harbor Blvd., C11, Costa Mesa, CA 92626 
Phone(714) 241-8650 FAX(714) 241-0377 TWX910-695-0125 
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ROM 8086 CODE 

ROM KIT locates EXE mod¬ 
ules developed on a PC. ROM 
KIT is ROMable so 8086 
developers can use existing 
linkers, compilers, etc. to 
embed EXE format files in 
applications. Bonus HEX- 
DUMP uti I ity & H EX-ASCI I for¬ 
matter. No Royalties. 

$95 V MC (602)864-1298 

LUCTOR CORPORATION 

2311-104 Royal Palm Road 
Phoenix, Arizona 85021 
FULL SOURCE CODE 
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IBM PC X-ASSEMBLERS 

Develop MPU products on your 
PC! 21 different fast cross- 
assemblers. Both absolute and 
relocatable. Linker, Locater, 
Librarian, Format Converter, 
X-reference, Macros, Public, 
Local symbols and more. 

rslms 

RELMS™ PO BOX 6719 
SAN JOSE. CA. 95150 

TWX 910-379-0014 
(408) 265-5411 
(800) 448-4880 
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FORTRAN Developers 

Essentials for documenting and debugging large 
FORTRAN programs. DOCUMENT’er: prepares 
x-references and symbol tables for an ENTIRE 
program with ALL routine, COMMON,... defini¬ 
tions +ALL uses. DIAGRAM’er: draws clear dia¬ 
gram^) of complex code and data structures of 
your code. Interactive + many display options. 
Needs only existing source, MAP, and library files. 
All compilers supported. Both $128.75 

■* IMPULSE 

ENGINEERING 

Ray Strong, (415) 788-4611 
IMPULSE Engineering 
P.0. Box 3540 

San Francisco, CA 94119-3540 


SCREEN MANAGER 


SAVE TIME! Powerful Screen 
Designer and Data Entry Mana¬ 
ger Increases Your Productivity! 
Interfaces to most languages. 
BASIC, FORTRAN, COBOL, C, 
PASCAL, PLM86, ASM. Not a 
Code Generator! No Royalties. 

The West Chester Group 
P.0. Box 1304 
West Chester, Pa 19380 


*79 

VISAMC 


(215) 644-4206 


FREE DEMO DISK 
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IOTools Library 
for 

Modula-2 


Superior Handling for 
Both Console and Terminals 


for 


Multi-tasking. 

Can use same application code 
both consoles and terminals. 

30 day money back guarantee!! 

For Logitech and Pecan. 

Available from: 

Rhoads Associates 

(215)388-2626 
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Tech 

Marketplace... 

The comprehensive 
guide to products 
and services for 
the MS DOS market. 
To place your ad 
Call 

(212) 503-5115 
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Public Domain 


IBM PUBLIC DOMAIN 

Send two stamps for free catalog. We have 
games/word processors/data bases/spread 
sheets/graphics/inventory control budget pro¬ 
grams/checking/artificial intelligence and much 
more. For home or business. All programs DDDS 
high quality disks. Only $3.00 per disk. Hundreds 
to choose from. 

Echo Disk Copy 
P.O.Box 50132 
Mobile, AL 36605 

PUBLIC DOMAIN SOFTWARE IN C 

Over 115 volumes of public domain software in 
CP/M and MSDOS format. 

• editors, compilers, text formatters 

• many UNIX-like tools & misc. utilities 

• communications packages, etc. 

Write or call for more details. Send $10 for com- 
pehensive directory. 


e 


Users' 

Group 


THE C USERS’GROUP 
PO. Box 97 

McPherson, KS 67460 
(316)241-1065 

TURBO PASCAL$2.50-disk 

TSS, the BBS-by-mail. 120+ disks of com¬ 
pressed files. Membership fee ($25) incl starter 
pkg + 2 FREE disks with 1st order, Cat list $5. 
Anniversary sale: $250 for full membership PLUS 
full, library thru disk 150. Visa/MC/COD + $5. 
Non U.S. + $10 U.S. funds only. Call our online 
BBS (617) 545-9131. All files online! 

TURBO SOURCE SEARCH 
P.O.Box 876 
Scituate, MA 02066 
(VOICE) 617-545-6677 


Scientific 


SCI/ENG GRAPHICS 

OMNIPLOT [S] (screen graphics) & OMNIPLOT 
[P] (plotter driver) provide integrated engineer¬ 
ing/scientific 2-D & 3-D graphics with NO PRO¬ 
GRAMMING! Menu-driven, flexible, professional. 
Choice of formats: tabular/line, contour, bar, pie, 
3-D wire frame & much more! OMNIPLOT [S] 
$195. Add OMNIPLOT [P], both $295. 
MICROCOMPATIBLES, INC. 

301 Prelude Dr. Dept. J 
Silver Spring, MD 20901 
(301)593-0683 

SCI-GRAF and SCI-CALC 

SCI-GRAF produces huge hi-res graphs thru easy 
menus or linkable C libraries. Supports log scales, 
error bars, point labeling, screen and printer 
output. SCI-CALC is a pop-up calculator with 
complete expression editing, scientific, statisti¬ 
cal, and logical functions. Requires IBM PC 
compatibility. Prices start at $79.95 . 
Microcomputer Systems Consultants 
32 West Anapamu, Suite 190 
Santa Barbara, CA 93101 
(805)963-3412 


Scientific 


NUMERICAL C SOFTWARE 

Computationally stable numerical routines for C 
software developers. LINLIB contains complex 
arithmetic, solutions to equations, approxima¬ 
tions, LU, QR, Cholesky factors of matrices, least 
squares solutions, eigenvalues. LINLIB has 
splines, B-spline routines, spline interpolation, 
spline approximation of data. $165. 
INFORMATION AND GRAPHIC SYSTEMS 
15 Normandy Court 
Atlanta, GA 30324 
Call (404) 231-9582 

DIFFERENTIAL EQUATIONS 

The SOLVER system integrates coupled-differ¬ 
ential equations, with or without time delays and 
nonintegrable points. Developed at the Appl. 
Physics Dept., Strathclyde Univ., SOLVER sys¬ 
tem ($150) is a professional solution for your 
simulation needs. Requires Turbo Pascal and 
Graphix Toolbox. 

ANALYSIS RESOURCES 
Box 91847 

Santa Barbara, Ca 93190 
(805)963-0914 

8087 FFT/VECTOR PROCESSING 

THE VECTOR87 library is written in assembler, 
includes 60 routines to speed up your number¬ 
crunching programs. Uses 80(2)87 extensively. 
PC IK real FFT takes only 1.2 sec. Versions for 
Fortran (MS, RM, Lahey), C (MS, Lattice), Turbo 
Pascal -87. $150 per version with source, no 
royalties. Write for technical information. 
VECTORPLEX Data Systems Ltd. 

136-100 Maitland Place N.E. 

Calgary, Alberta, Canada T2A 5V5 
(403)248-1250 


Security Devices 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multilayered security. Rapid decryp¬ 
tion algorithms. Reliable/small port transparent 
security device. PARALLEL or SERIAL port. 
Countdown and timeout options also available. 
KEY-LOK™ security at about V 2 BIT-LOCK cost. 
MICROCOMPUTER APPLICATIONS 
7805 S. Windermere Circle 
Littleton, CO 80120 
(303) 922-6410 or 798-7683 

BREAKTHROUGH IN SECURITY! 

Ultimate protection against software piracy! Un¬ 
like current schemes, which can be bypassed 
by debugging tools, COMBITRON I utilizes 
realtime dynamic interaction between the pro¬ 
tected software and a hardware unit through 
address and data scrambling. Virtually un¬ 
breakable. Available for PC/XT/AT/Compati¬ 
bles and PS/2. 

T LOG Technologies Corp. 

9 Bentley Rd. 

Plainview, NY 11803 

(516) 932-9057 TELEX 650-276-0098 

Utilities 
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Security Devices 


EVERLOCK COPY PROTECTION 

Designed for user-transparency, clone compat¬ 
ibility & strength. It features: 

—no I/O plugs or special media 
—FULL hard disk & cartridge support 
-file-server network support 
—variable number of installs (0-99) 

—demo diskette option with unlock 
—protected upgrades by modem/BBS 
All this for $495 with no meter counts. Free info 
& demo disk. 

(Duplication services also available.) 



Az-Tech Software, Inc. 

305 East Franklin Suite A4A 
Richmond, MO 64085 
(816)776-2700,1-800-227-0644 


Statistics 


RATS! New Version 2.10 

Full function regression, time series and fore¬ 
casting program. Multiple regressions, includ¬ 
ing stepwise. Non-linear least squares. ARIMA 
models, transfer functions & intervention anal¬ 
ysis. Exponential smoothing, spectral analysis, 
Kalman filter, model simulations and much more! 
High-quality graphics to screen, plotter, printer. 
$200-$300. Visa/MC. 

VAR Econometrics, Inc. 

PO. Box 1818 
Evanston, IL 60204-1818 
(312) 864-8772; (800) 822-8038 


PowerStat 

An extremely powerful program with a 
good user interface PC Tech Journal 

Excellent analysis of variance routines 

, k World 

• Basic Statistics 

• Regression 

• Multivariate 

• Counted Data 

• Analysis ofVaria 


Analytical Engineering Corporation 
P.O. Box 9, Station P, 

Toronto, Ontario, Canada M5S 2S6 
(416)960-3030 
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Terminal Emulation 


Term/Comm Productivity Tool 

PereLine emulates VT100, VT52, DG210/211, 
IBM3101 Vidtex and two connections at same 
time. Learn mode lets your PC create auto¬ 
logons and other scripts. Remote operations, exit 
to DOS while connected, customize your own 
menus and 5 file transfer protocols including 
batch file transfer Only $69.95 
PEREGRINE DATA SYSTEMS INC. 

5365 Baron Drive 
San Jose, CA 95124 
408-356-6105 


PCBTAM 

Communications Access 
Method 

General purpose binary synchronous 
access method for custom file transfer 
or terminal emulation on PC/XT/AT 
with IBM BSCA card. 

• high performance, full featured 

• object ($300.00) or source 
($2,500.00) license 

• link with ASM, Lattice or Microsoft 
programs 

• Z-SIO version available 

Symbiotic, Inc. 

1035 Route 46 East 
Clifton, NJ 07013 

201-777-6454 
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BARR/HASP INTELLIGENT RJE 
WORKSTATION 

Hardware and software communications pack¬ 
age for IBM PC, XT and AT. Simultaneously 
transmits data to host and receives output di¬ 
rectly to MVS/JES2, MVS/JES3, VS/RSCS, and 
CDC/NOS, bypassing TSO and CMS. Emulates 
IBM 3777-2 and HASP on IBM 360/20. Line 
speed: 1,200 to 19,200 baud (56,000 bps on AT). 
Supports multiple high-speed printers beyond 
2,400 Ipm. (6,000 Ipm on AT). Features: 
concurrent DOS, LAN support, printer forms 
control, plotter support, unattended operation, 
easy installation. $1,290 includes Hardware 
& Software. 

B/PR 


BARR SYSTEMS, INC. 

2830 NW 41 st Street, Building M 
Gainesville, FL 32606 
(800)-BARR-SYS/(904) 371-3050 


TECH MARKETPLACE... 

The Home of the Power Buyer 

Listings are grouped by classification 
and sold by column inches. 
Second color option available. 

For information: Call (212) 503-5115 
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LIMSIM 

Expanded Memory Simulator for the PC/AT and 
compatible 286 machines. Use the extended 
memory you already have as Lotus style Ex¬ 
panded Memory. Fully supports EMS version 3.2. 
Requires 70k of conventional memory. $50 ($75 
with assembler source) plus $5 s/h. 30 day 
money back guarantee. Visa/MC accepted. 
Larson Computing 
1556 Halford Ave. #142 
Santa Clara, CA 95051 
(408)737-0627 


SPEED UP YOUR HARD DISKI! 




For fast, efficient, time-saving use, 
organize your hard disk with 
Vopf! 

Vopt consolidates the fragmented 
files that slow down and wear down 
your disk. Now your hard disk can 
find what it’s looking for — all in 
one place! 

Vopt is fast! Initial organization 
averages under 5 minutes! Daily 
runs from the AUTOEXEC file 
average under 1 minute! 

Vopt includes — Vmap for graphic 
display of HD utilization, Vseek for 
HD seek times, Vmarkbad to flag 
bad clusters, plus much more! 

Get Vopt and get going! 

ONLY *49.95 

Add $3 shipping & handling 
CA residents add 6% sales tax 

GOLDEN BOW SYSTEMS 

2870 Fifth Avenue 
Suite 201 

San Diego. CA 92103 
619/298-9349 

Vopt is a trademark of Golden Bow Systems 
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PHQuaid Analyzer 


the tool 
that created 
CopyWrite 

Now you can debug your own programs 
with a professional quality debugger - 
the one that unraveled every form of 
copy-protection used on the PC. 

With the Quaid Analyzer, you can: 

□ See occurrences of any interrupt, with its 
meaning shown on the screen. 

□ View memory as text or instructions, 
scrolling as easily as you do with an editor. 

□ Run until a memory location or I/O port is 
changed. 

□ Protect your hard disk from accidental 
destruction. 

□ Analyze software without the source, even 
when it uses countermeasures to thwart 
tracing. 

□ See all stages of the boot load. 

We kept the Quaid Analyzer off the 
market to avoid helping publishers with 
copy-protection. Now that copy¬ 
protection is gone, we can sell it to 
you. 

The Quaid Analyzer is a software tool occupying 100K bytes. It 
runs on any IBM PC and most MS-DOS systems without hard¬ 
ware modification. 


Q| Quaid Software Limited 


$99 U.S. 

All orders shipped at 
our expense within a 
day. All major credit 
cards accepted. 



can (416) 961-8243 


or write to: 

45 Charles St. East 
Third Floor, Dept. 602 
Toronto, Ontario. M4Y 1S2 


Ask about Disk Explorer the program that takes over 
where Quaid Analyzer leaves off. 
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Compress Your Data 10X FASTER!! 


• PKARC & PKXARC can compress your files even smaller and up to 
TEN TIMES FASTER than the other ARChive program. 

• “PKARC/PKXARC is the system to use.” 

-Dr. Dobbs Journal of Software Tools 

Only $45 + 3.50 s/h. Wl res. add 5% tax. 

7032 N. Ardara Ave., Glendale, Wl 53209 (414) 352-3670 
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PHuuore Inc. 


HARD DISK EXPANSION! 

Disk Manager allows the installation of any 
ST506 hard disk on PC,XT,AT and compatibles. 
Volumes up to 256mb! Menu driven/auto in¬ 
stall, compatible w/ all vers of MS/PC DOS (does 
not modify DOS), up to 16 volumes, easy to use! 
$125+ ship. Ask about Novell product! Dealer 
inquiries invited. 

&NTRACK 

H COMPUTER SYSTEMS INC. 


0NTRACK COMPUTER SYSTEMS, INC. 
6222 Bury Drive 
Eden Prairie, MN 55344 
(612)937-1107 1-800-752-1333 


DISK ACCELERATOR V2.0 

DiskCache speeds up your hard disk access. Disk 
caching and ram disk in one package. Ram disk 
shares cache space. Transparent, flexible, con¬ 
figurable, no h/w changes. RAM, EMS, and AT 
extended memory versions incl. Not copy pro¬ 
tected. VISA, MC, volume discounts. No PO’s 
w/o prior approval. $49.00 
DATAMORPHICS LTD., 

P.0. Box 820 

Stittsville, Ontario, Canada KOA 3G0 
Or call (613) 836-2670 


VIEW ANY DOS FILE 

View, print, modify, or search the contents of any 
file. File Dump 2.0 lets you view a file continu¬ 
ously or as fixed length records. Record lengths 
up to 50K are supported. Select any record. 
Search and update in hex and ASCII. Prints 
mainframe-style dumps. Search & modify. EXE 
files easily. $49.95+$4 s/h. CT add 7.5 
LASOR Computer Specialists 
P.0. Box 5137 
Rocky Hill, CT 06067 
(203)721-0261 



WATCH 


■ No mods to your program Just type 
ICTLI-M instead of! ENTER I to measure 
execution time to the next display output. 

■ Use with MS debuggers to measure time 
for your program from "go'to breakpoint 

■ Independent of CPU type and clockspeed 

■ Disk I/O time broken out separately. 

Only $ 5 9 ^ + 3 50 s&h + 6% NJ tax 

MC/VISA 

CUSTOM REAL-TIME SOFTWARE, INC. 

P 0. Box 1106, West'Caldwell. NJ 07007 
U S 800-345-0167 • NJ 201-228 7623 


rM STOPWATCH is a Trademark of Custom Real Time Software Inc. 
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Introducing ARC. It’s used to create and main¬ 
tain data file archives for computers operating 
under any DOS system. ^ 

But it does something that other archive 
and library utilities cant It automatically 
squeezes the files being saved so they 
take up less space. Like a can of con¬ 
centrated orange juice. 

From 20% to 90% less, depending on 
the kind of data being saved! 

So there’s more room to store data, 
no matter what media it’s stored on! And 
that’s like giving a shot of vitamin C to 
your savings on equipment and supplies. 

This compressed data can be trans¬ 
mitted over telephone lines in a lot less jjjrliiifl 
time than it takes to transmit uncom- | 
pressed data. So you can beat the high SI 
cost of phone bills to a pulp, as well. 

ARC has a full range of functions for archive 
creation and maintenance. Including password 
encryption to protect data from unauthorized use. 

Typi cal Compre ssion Rates 

[ASCII I 


Program 
files 
20% to 
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‘BOOST YOUR PRODUCTIVITY WITH A BUNDLE OF 

FAST, POWERFUL 

SCREEN AND KEYBOARD UTILITIES!’’ 


•Get 43 line EGA support 

• Extend your ANSI.SYS to VT100 

• Over 60 useful options! 

• Works well w/thousands of programs 
•Used by thousands since 1984! 


• Speed up screen writing 2-6 times! 

• Add zip to cursor keys 2-5 times! 

• Get back up to 800 scrolled pages! 

• Save valuable scrolled info to disk 

• Free your eyes from scroll blinking 
“The Best of the Best Utilities’’—PC Magazine Jun 23, 87 pg 281. 

“The implementation of all the services provided are at least as good in 
Fansi-Console as in any competitor”—Capital PC Monitor May 86 pg 25! 

“Another of those unheralded gems I would not wish to live without” 

“Clear, readable, highly professional manual, excellently typeset” 

—Computing Canada Feb 5, 87 pg 25. 

1 ANSI-CONSOLE ™ 

The Integrated Console Utility ™ 

Pay Less and Get More! Only $75! (plus $4 s/h in 48 states) 
400p Manual (w/slip case) & 2 Copyable Disks 
With No Risk, 60 Day Money-Back Satisfaction Guarantee 

CALL (313) 994-3259 NOW TO ORDER (Visa/MC/AmEx) 

HERSEY MICRO CONSULTING, INC., Box 8276, Ann Arbor, Ml 48107 
circle 285 ON reader service CARD To Get FREE Brochure w/Reprints 


Hard Disk 
Partitioning ^ 
Software 


Breaks the 
32 MB Barrier... 

EFFORTLESSLY! 


$79 


For PC-ATs, XTs, and compatibles. 

Creates multiple DOS partitions, 
up to 2,048 MB each. 

Supports ST412, RLL, ESDI and 
SCSI controllers. 

"SpeedStor software makes installation simple and 
painless... its user interface is a joy to work with, "pc week 

Recommended and used by major disk drive, 
controller, LAN and PC manufacturers. 

The industry standard: over 100,000 units sold. 


Now includes SpeedCache caching soft¬ 
ware and Disk Drive diagnostics .... FREE 


STORAGE 

DIMENSIONS 


The Experts in High Capacity PC Storage 


( 408 ) 395-2688 

981 University Ave. 
Los Gatos, CA 95030 


RECORD/PLAYBACK KEYSTROKES 

SAVE MY DAY records your keystrokes to a disk 
file. Playback keystrokes at 4 speeds N times. 
Edit recorded keystrokes. Magically send key¬ 
strokes to any program! Recover from mistakes. 
Test scripts, batch, demonstrations. 60 page 
manual. Pop up menu. Works with most pgms. 
PC/XT/AT Compat. $79 VISA/MC. $ bk. guar. * 
COMPUTER FOUNDATIONS 
2604 Elmwood Avenue Suite 320 
Rochester, New York 14618 
(716)586-9756 


ASCII FILE COMPARISON 

Side by side comparison in sliding windows; 
printed record of program updates. Highlights 
labels, subroutine names, line numbers. Cus¬ 
tom or standard label, statement and remark 
delimiters. Matches out-of-sequence sections. 
$35.00 includes shipping. 

Opus-1 Systems, Inc. 

300108th Ave. SE 
Bellevue, WA 98004 
(206)454-4879 


AT’s DON’T NEED 360KB DRIVES 


The 1.2MB drive has long been known to READ but NOT reliably 
WRITE on 360KB floppies. With “CPYAT2PC” 1.2MB drives CAN 
reliably WRITE 360KB floppies saving a slot for a second hard 
disk or backup tape. “CPYAT2PC” (Not Copy Protected) offers 
the preferable SOFTWARE SOLUTION. 

• NO software or hardware modification 

• A 360K drive is NOT required 

• “CPYAT2PC” program MAY reside on hard disk 

• Runs on IBM PC/AT and COMPATIBLES 

i.e. Compaq Deskpro 286/386, AT&T 6300 + , 

HP Vectra, Sperry PC/IT, Tandy 3000 
Only $79.00 + $4.00 S/H VISA, MC, COD, UPS-B/R 
ORDER TOLL FREE 1-800-621-0851 XT777 
TELEX EZLINK 62873089 
Dealer Inquiries Invited 
MICROBRIDGE COMPUTERS ^ J 
655 Skyway #125 
San Carlos, CA 
CA 415-593-8777 
NY 212-334-1858 
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XT/AT HARD DISK DIAGNOSTICS! 

Disk Manager Diagnostics performs extensive 
tests on your ST412/506 hard disks. Areas tested 
are: Controller, data write/read, seek test, auto¬ 
matic error correction(ECC), random reads and 
media defects. Interactive help. Excellent error 
detection and isolation. $49.95 + ship. 
VISA/MC accepted. 

QNTRflCK 

k COMPUTER SYSTEMS INC. 

ONTRACK COMPUTER SYSTEMS, INC. 

6222 Bury Drive 
Eden Prairie, MN 55344 
(612)937-1107 1-800-752-1333 


TallScreen® 

Because Nobody Ever Said 
DOS Was Perfect: 

• Recall commands/directories 

• Scroll back thru screen output 

• Resident fullscreen text editor 

• Capture screens from application 
programs 

• Save screen text to file 

' ‘Only a few utility programs become 
indispensible tools . . . ”—PC Magazine 

0 ^49.95 VISA/MC 
Qualitas, Inc. 8314Thoreau DR 
qualitas Bethesda, MD 20817 

301 - 469-8848 
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$99 BAR CODE READERS 

We need Distributors & OEMs worldwide. Our 
readers are IBM PC/XT/AT & Tandy 1000/2000 
keyboard compatible, convertible to RS232 in¬ 
terface, have auto code distinction, need no ad¬ 
ditional software and are available from 
assembled board to fully packaged units. From 
US $99 plus wand in modest OEM quantities. 
ASP MICROCOMPUTERS 
P.0. Box 259, Caulfield East 3145 
VICTORIA, AUSTRALIA 

Phone 011 61 35000628 (note time difference) 

BAR CODE READERS 

• IBM, AT&T, Link, Kimtron, TeleVideo, 

• Alloy, DEC keyboard interfaces or RS-232C 

• Need others? Call. 

• NO programming. Reads dot matrix 

• Auto-recognition and single code decoding 

• Reads Code 39, UPC A/E, Codabar & 12 of 5 

• Units in stock, 2 year warranty 

• Bar code printing software, call for info 


P E 

PERCON, Inc. 
2190 W. 11th 
Eugene, OR 97402 
(503)344-1189 


c o m 


► timeslips^ 

$99.95 

POP-UPTIME & BILLING SOFTWARE 

"Jewel of a Billing Program'—INFOWORLD, RATED 9.3 
Perfect for Attorneys, Accountants, Consultants} PR/Advertising 
and ANY service professional. 

• Track time like a "stopwatch" • Produce custom business and 

• Batch enter time/expense data financial reports 

• Over 5,000 professional bill • Export to spreadsheets and 

formats with aged receivables, databases 

flat fee and more • Track retainer/trust account 

• Optional G/L interface now available 

NEW!!! timesups 111 more reports, more capacity, more 
speed, auto back-up and much more.—$199.95. Hard Disk 
&384K required. 

For rush service/more information, call (617) 468-7358. 

Add $7 s/h. Not copy protected. 30-day money back guarantee. 

Call (800) 225-5669 to order 

r 3 NORTH EDGE u p :° 
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THE COMPLETE DISK UTILITY 

If it’s on a disk or diskette, Disk Explorer will find 
and display it. Disk Explorer, the complete disk 
utility: Recovers files. Displays, changes, cre¬ 
ates and compares sectors. Creates tracks that 
can’t be duplicated by DOS, locates the precise 
end of a track, creates specialized track formats. 
Allows viewing and moving of clusters. Reports 
on disk drive speed, increases the speed of 
reading data and much more. IBM PC, XT or AT, 
128kb and one diskette drive. $75.00 U.S. Check/ 
Credit card welcome. 


M 


Quaid Software Limited 

QUAID SOFTWARE LIMITED 
45 Charles St. East, Third floor 
Toronto, Ontario M4Y1S2 
(416)961-8243 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC&AT 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Also available: 

Bar code printing software 
Magnetic stripe encoders 
Units for other computers & terminals 
GSA approved 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 

Telephone: 415-856-6833 

Telex: (Graphnet) 371-9097 TPS PLA 
FAX: 415-856-3843 

CIRCLE 379 ON READER SERVICE CARD 


Tech 

Marketplace... 

Second Color 
Option Available 
For More Information 
or to Place Your Ad 

Call (212) 503-5115 


Publications 


DATABASE INDEX OF PCTJ 

The program contains a database of titles of 
feature articles, letters, etc., for 4 years (vol 1-1 
to 5-6) of PCTJ cross referenced and indexed with 
key words. User supplies a set of key words to 
search the database for titles with matching 
keywords. $16.95 (Wl + 5% tax). 

...LET YOUR COMPUTER DO THE LOOKING... 
Bit-Stream Products 
5302 Burnett Drive 
Madison, Wisconsin 53705 
(608)233-4324 


PRODUCT 

CATEGORIES 


HARDWARE 

ACCESSORY CARDS 
COOLING DEVICES 
COMMUNICATIONS 
COMPATIBLES 
GENERAL 
MASS STORAGE 
PERIPHERALS 
SECURITY DEVICES 
USED EQUIPMENT 

SOFTWARE 

ARTIFICIAL INTELLIGENCE 

BUSINESS 

COMMUNICATIONS 

DATA BASE MANAGEMENT 

EDUCATIONAL 

ENGINEERING 

EXPERT SYSTEMS 

FINANCIAL 


GENERAL 
GRAPHICS 
LANGUAGES 
MULTI/USER SYSTEMS 
NETWORKING 
OPERATING SYSTEMS 
PROGRAMMERS TOOLS 
PUBLIC DOMAIN 
SCIENTIFIC 
SECURITY DEVICES 
STATISTICS 

TERMINAL EMULATION 
UTILITIES 

WORD PROCESSING 

MISCELLANEOUS 

ACCESSORIES 
BAR CODING 

BUSINESS OPPORTUNITIES 

PUBLICATIONS 

SUPPLIES 
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AUGUST 

August 10-14 
Computer Art and Design 
Conference 

Boston, MA (National Computer 
Graphics Association) Contact: 
NCGA, 2722 Merrilee Drive, 

Suite 200, Fairfax, VA 22031; 
800/225-6242; 703/698-9600 

August 10-15 
Human-Computer Interaction 
Honolulu, HI (International 
Commision on Human Aspects 
in Computing) Contact: Gavriel 
Salvendy, School of Industrial 
Engineering, Purdue University, 
West Layfayette, IN 47907; 
317/494-5426 

August 17-20 

CAD/CAM 87 

Boston, MA (National Computer 
Graphics Association) Contact: 
NCGA, 2722 Merrilee Drive, 

Suite 200, Fairfax, VA 22031; 
800/225-6242; 703/698-9600 

August 19-21 
COMDEX/Australia 

Sydney, Australia (Interface 
Group) Contact: The Interface 
Group, Inc., 300 First Avenue, 
Needham, MA 02194; 
617/449-6600 

August 20 

Developing AT Graphics 

New York, NY (Graphic Software 
Systems) Contact: Dan Fineberg, 
GSS, Inc., 9590 S.W. Gemini 
Drive, Beaverton, OR 97005; 
503/641-2000 

August 23-28 
IJCAI ’87 

Milan, Italy (International Joint 
Conferences on AI) Contact: 
John McDermott, CS Dept., Car- 
negie-Mellon University, Pitts¬ 
burgh, PA 15213; 415/328-3123 


SEPTEMBER 

September 1-3 
PC EXPO 

New York, NY (PC EXPO) Con¬ 
tact: Jim Mion, PC EXPO, 333 


Sylvan Avenue, Englewood Cliffs, 
NJ 07632; 800/922-0324; in New 
Jersey, 201/569-8542 

September 21-23 
Conference on Software 
Maintenance 

Austin, TX (NBS, DPMA, and 
ieee-cs) Contact: Roger Martin, 
National Bureau of Standards, 
Bldg. 225, Rm. B266, Gaithers¬ 
burg, MD 20899; 301/921-3545 

September 23-25 
PC Tech Journal Systems Forum 
San Diego, CA {PC Tech Jour¬ 
nal) Contact: Marti Cunha, PC 
Tech Journal , Suite 800, Little 
Patuxent Parkway, Columbia, MD 
21044; 301/740-8300 • 

September 28-29 
Software Engineering and 
CASE Technology 
Seattle, WA (Digital Consulting, 
Inc.) Contact: Seminar Services 
Dept., 6 Windsor St., Andover, 
MA 01810; 617/470-3870 

September 28-October 1 
Conference on Electronic/ 
Desktop Publishing 

San Francisco, CA (National 
Computer Graphics Association) 
Contact: NCGA, 2722 Merrilee 
Dr., Suite 200, Fairfax, VA 22031; 
800/225-6242; 703/698-9600 

September 29-October 2 
INFO ’87 and INFO/Software 

New York, NY (INFO 87) Con¬ 
tact: Frank Fazio, Show Man¬ 
ager, INFO ’87, 999 Summer 
Street, Stamford, CT 06905; 
203/964-0000 


OCTOBER 

October 4-8 

OOPSLA ’87 

Kissimmee, FL (ACM sigplan) 
Contact: Object Oriented Pro¬ 
gramming: Systems, Languages, 
and Applications Conference; 
ACM, 11 W. 42nd Street, New 
York, NY 10036; 212/869-7440 

October 5-7 

National Connectivity 
Symposium 


Chicago, IL (Digital Consulting, 
Inc.) Contact: Seminar Services 
Dept., 6 Windsor St., Andover, 
MA 01810; 617/470-3870 

October 5-8 
ASPLOS-II 

Palo Alto, CA (ACM sigplan) 
Contact: Architectural Support 
for Programming Languages and 
Operating Systems Conference, 
ACM, 11 W. 42nd Street, New 
York, NY 10036; 212/869-7440 

October 13-15 
PC EXPO/Chicago 

Chicago, IL (PC EXPO) Contact: 
Jim Mion, PC EXPO, 333 Sylvan 
Avenue, Englewood Cliffs, NJ 
07632; 800/922-0324; in New Jer¬ 
sey, 201/569-8542 

October 15-17 
Northeast Computer Faire 

Boston, MA (The Interface 
Group, Inc.) Contact: The Inter¬ 
face Group, Inc., 300 First Ave¬ 
nue, Needham, MA 02194; 
617/449-6600 

October 19-23 
Expert Systems in Government 
Washington, DC (Mitre Corpora¬ 
tion and ieee-cs) Contact .- ieee-cs, 
1730 Massachusetts Avenue NW, 
Washington, DC 20036-1903; 
202/371-0101 

October 20-22 

Net World ’87 

Dallas, TX (PC EXPO) Contact: 
Annie Zdinak, PC EXPO, 333 Syl¬ 
van Avenue, Englewood Cliffs, 

NJ 07632; 800/526-3247; in New 
Jersey, 201/569-6409 

October 27-29 
UNIX EXPO 

New York, NY (National Expo¬ 
sitions Company) Contact: Na¬ 
tional Expositions Company, 

Inc., 49 W. 38th Street, Suite 
12A, New York, NY 10018; 
212/391-9111 

October 28-30 

AI/East ’87 

Atlantic City, NJ (Tower Confer¬ 
ence Management) Contact: 
Tower Conference Management, 
331 W. Wesley Street, Wheaton, 

IL 60187; 312/668-8100 


NOVEMBER 

November 3-5 
COMDEX/Fall 

Las Vegas, NV (The Interface 
Group, Inc.) Contact: The Inter¬ 
face Group, Inc., 300 First Ave¬ 
nue, Needham, MA 02194; 
617/449-6600 

November 9-11 
Symposium on Operating 
System Principles 

Austin, TX (ACM sigops) Con¬ 
tact: Les Belady, Microelectron¬ 
ics Computer Consortium 
(MCC), 9430 Research Blvd, 
Echelon Building 1, Suite 200, 
Austin, TX 78759; 512/834-3330 

November 9—11 
Optical Storage for Small 
Systems 

Los Angeles, CA (Rothchild Con¬ 
sultants) Contact: Rothchild 
Consultants, 256 Laguna Honda 
Blvd., San Francisco, CA 94116- 
1496; 415/681-3700 

November 9-12 
Mapping and Geographic Infor¬ 
mation Systems ’87 
San Diego, CA (National Com¬ 
puter Graphics Association) 
Contact: NCGA, 2722 Merrilee 
Drive, Suite 200, Fairfax, VA 
22031; 800/225-6242; in Virginia, 
703/698-9600 

November 9-12 

ICCAD-87 

Santa Clara, CA (ieee-cs) Contact: 
International Conference on 
Computer-aided Design, ieee-cs, 
1730 Massachusetts Avenue NW, 
Washington, DC 20036-1903; 
202/371-0101 


DECEMBER 

December 6-9 
International Conference on 
Information Systems 
Pittsburgh, PA (Society for Infor¬ 
mation Management) Contact: 
William D. King, Graduate 
School of Business, University of 
Pittsburgh, Pittsburgh, PA 15260; 
412/648-1587 WmM 
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free 

information 


Follow the instructions 
on the reverse side of 
this card to 
receive advertisers’ 
product information. 
FREE. 



Now’s an ideal time to 
consider having us start 
you as a PC Tech Journal 
subscriber. 

13 issues cost you only 
$26.70... a savings of 50% 
off the single copy price. 
Special PC Tech Journal 
Directory published in 
November included with 
your subscription! Just 
check the box at the 
bottom of the reply card. 
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Announcing the first second- 
generation 80386 systems. 

Starting at $1990. 




1922 


Last year, Advanced Logic 
Research introduced the first 
80386 systems. Now we’re 
introducing the ALR 386/2™ 
the second generation. 

Until now, if you wanted three times 
the speed of an AT™ you paid about three 
times the price of an AT. Now Advanced 
Logic Research announces second-genera¬ 
tion 386 systems—designed to do to the 
price barrier what our first 
generation did to the 
performance barrier. 

Annihilate it. 

Starting at $1990, 

ALR’s totally new 386/2 
systems couple the 
power of 32-bit processing with true 32- 
bit memory. Even the system and graphics 
BIOS are implemented in a 32-bit 
architecture. That simply means your 
applications will run faster on a 386/2 
than any other available 
computer. And ALR 386/2 
systems let you use all the 
bios peripherals, graphics, 
enhancements and applica¬ 
tions developed for the most 
widely adopted computer operating en¬ 
vironment in history. 

Which makes you wonder why others 
want thousands more for less flexible, 
first-generation 386 systems. 

How to run circles around the 
competition. 

Sure, Compaq and IBM use 
the fastest available hard 

■ Advanced Logic 
Research 

Compaq 
■I IBM 


disks and controllers with 1:1 interleaving, 
just like Advanced Logic Research. But 
they don’t buffer a full 17-sector hard disk 
track, settling for sector by sector buffering. 
Our way makes the fastest even faster 
where it counts— in the real world. 

And with up to 2 MB of RAM on the 
motherboard, you get flexibility with 
your power. 

Naturally the raw speed of the 80386 
means the 386/2 series make great EGA 
graphic workstations 
for CAD/CAM. Or 
choose enhanced 
EGA™ or GA 786™ 
graphics from ALR 
and a variety of 
sources and get the 
most advanced resolutions available. 

You can even run up to nine applica¬ 
tions at once. Without memory limitations. 
Because all enhanced ALR systems 
include the bestselling multitasking soft¬ 
ware Desqview,™ as well as QEMM™ 

EMS management utility. 



an 





The 386/2 series makes the Krj 

best use of floor or desk space. 

Speed to burn. Without having 
money to burn. 

Read the reviews and compare the 386/2 
to the others. Then compare more. If 
you find more power, flexibility and quality 
somewhere else, buy somewhere else. 

You won’t find a more competitive price 
anywhere else—the ALR 386/2 Model 10 
delivers 80386 power and 1 MB of RAM 
for $1990 and includes a 1.2 MB floppy disk 
drive and controller. Models with hard 
disk storage to 130 MB and included 
EMS and multitasking software 
reaffirm ALR’s ability to define 
leading edge performance. At 
leading edge prices. 



A full range of high-performance 
communications, memory and storage 
enhancements are available from ALR. 

I Advanced 
Logic 
Research 
$4389 

IBM 
$6995 

Compaq 
$7094 

The ALR 386/2 Model 40 with EGA adapter is 
similar to the IBM Model 80-041 and Compaq 
Deskpro 386Model 40 with EGA adapter. Except 
for a lower price and twice their standard RAM. 

Advanced Logic Research. 

Faster, first. 

Advanced Logic Research got its start 
designing high-performance microcom¬ 
puters for customers that demanded 
more power than they could get off the 
shelf. We designed one of the first IBM 
PC-compatibles. Developed the enhanced 
performance AT-compatible PC Maga¬ 
zine called “ .. the most judicious 
choice...” And introduced the first 386 
system, which PC Tech Journal said 

.. brings up-to-date technology to 
affordable 386 systems!’ 

Our complete line of performance XT 
and AT-compatible systems offers the 
advanced technology of one of the world’s 
most experienced PC design teams and a 
growing international network of ALR 
dealers chosen for their ability to deliver 
full service and support. Simply more, 
for less. 

Call Advanced Logic Research today for 
the name of your local ALR dealer. And 
discover the price of power isn’t as high 
as it used to be. 



Advanced Logic Research, Inc 

10 Chrysler, Irvine, CA 92718 (714) 581-6770 
FAX: (714) 581-9240 TELEX: 5106014525, 

Answer back Advanced Logic 

From Asia or Europe call ALR/Wearnes Technology 

Phone: (65)2592521 TELEX: RS38113WRNTEC 


Specifications, configurations and prices subject to change without notice. Copyright 1987 Advanced Logic Research. All rights reserved. 

386/2 and GA 786 are trademarks of Advanced Logic Research, Inc. AT a trademark of International Business Machines Corp. Desqview a trademark of Quarterdeck Office Systems. Phoenix a trademark of Phoenix Technology, Ltd. 

Circle No. 116 for Re-seller, No. 121 for End-user. 




















No matter where you take 
CROSSTALK Mk.4 


♦ ♦ ♦ 

You won’t encounter a PC communications program with as much versatility as 
CROSSTALK®Mk. 4. It has everything we could imagine you needing today. More 
protocols — X.PC, Xmodem, Kermit, and our own CROSSTALK. More terminal 
emulations, including complete IBM 3101, DEC VT-100, and TeleVideo 900 
series. Concurrent communications capability — up to 15 sessions, each 
t \ displayed in its own expandable window, or on separate ' 'pages. ’ ’ Error 
checking at high speeds. Prepared script files to extract information from 
most popular information utilities. A powerful programming language 
to create customized scripts. Finally, we’ve built-in a bit of tomorrow. 
CROSSTALK Mk. 4 is based on a modular architecture that means we 
can add new capabilities by phone, as they come along. So you ’re 
getting more than today’s standard in communications software. 

1 You ’re getting tomorrow ’s as well. 

I" pn^\((TA I l/» Digital Communications Associates, Inc. 

I vKvy \\ I /\LI\ 1000 Holcomb Woods Parkway 

V \ COMMUNICATIONS Roswell, Georgia 30076 






